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Chapter Six 
Riu Mannu lithic practices: secondary technology 
This chapter presents information on the character of retouched and probably 
retouched pieces. It firstly focusses on spatial data, and secondly, applying the 
framework outlined in chapter three, presents and discusses secondary 
technology in terms of traditions, strategies and variations, comparing and 
contrasting these results with primary technology data, presented in the 
previous chapter. 
6.1. Classification and terminology 
As outlined earlier, my understanding of 'use' changed when the theoretical 
focus of this thesis shifted (Section 2.6). In earlier stages of methodology 
formulation, use was solely equated with retouched artefacts (i. e. tools), and 
again following common perceptions in traditional technology studies, it was 
believed that social information predominantly resided in finished - retouched - 
artefacts. My earlier aims therefore included setting up a tool typology, which 
could also be contrasted to the more restricted existing LaPlace and 
arrowhead typologies used in Sardinian lithic studies (Section 1.3; Table 1.5). 
Thus, rather than using a tool type based classification that implied function, I 
chose an attribute-based system to describe the static end-result of all 
retouched pieces. For example, rather than classifying something as a knife or 
scraper it is described in terms of retouch types, edge morphology, retouch 
angle, etc (Tables 3.24-3.25; Appendix 3.3). 
The new conceptual framework, however, reduced the 'importance' of 
retouched artefacts as sole indicators for use, which in turn diminished the 
need for detailed construction of tool typologies. To adjust for a social 
framework cores were restudied, but time constraints have prevented restudy 
of retouched artefacts (see Introduction). The applied attribute system and 
terminology, however, can be loosely correlated to basic tools types commonly 
seen in lithic studies (Table 6.1). This chapter concentrates on outlining the 
general characteristics of retouched pieces and focusses on their relationship 
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to primary technology, and the extent to which their distribution patterns reveal 
information on procurement, production, use and discard strategies. 
Basic Riu Mannu Riu Mannu retouch Riu Mannu edge Normative tool 
classification types / pattern shapes /work angles types 
Straight/ convex/ 
concave/ convergent/ End-, side-, 
Feathered/ stepped/ pointed edges; obtuse convergent scrapers 
scalar retouch; to very obtuse angles 
marginal to extensive Pointed/convergent Awls gravers continuous patterns edges; steep to very , , borers points steep angles , , 
Straight / convex 
Intentional edges; very steep -to Knives 
t h steep angles re ouc Notches/denticulates; Concave / wavy edges; 
Unifacial marginal to extensive steep to very obtuse Notches/denticulates 
retouch 
isolated patterns an les 
Burins Burins 
Feathered/stepped/ Convergent edges; Strike-a-lights I 
scalar retouch; obtuse to very obtuse fabricators 
extensive patterns; Straight to convex 
alternating / non edges; steep to very Bifacial knives 
invasive bifacial steep 
Probable / fresh/ 
use wear/ irregular All of above/ plus 
Edge damaged 
Probable 'retouch' (edge irregular and/or pieces; 
retouch damage); marginal indeterminate edges miscellaneous 
isolated to and angles retouched pieces; 
continuous patterns utilised pieces 
Hafted/ Smooth/ regular edges; 
tanged very steep to steep Tanged arrowheads 
pieces angles 
Bifacial Extensive feathered Fragments of or 
retouch Non- thin or stepped deep Steep to very obtuse abandoned/failed 
hafted retouch angles; irregular arrowheads; bifacial 
pieces edges; stepped/ hinged knives; 
plateaus miscellaneous 
bifacial pieces 
Table 6.1. Proposed correlation between basic normative tool typologies 
common in lithic studies and terminology of attribute based Riu Mannu 
classification system used in studied dataset. 
Before presenting the characteristics of retouched pieces, it is important to 
define the main terms used. My attribute-based classification system makes 
two basic distinctions between 1) intentional and probable retouch, and 2) 
unifacially and bifacially retouched artefacts. 
Intentional retouch is defined as retouch by human agency, while probable 
retouch includes modification that may be intentional but could also be the 
result post depositional processes (a. k. a. spontaneous edge damage or 
pseudo 'retouch'), or use wear traces. It has proven difficult not only to 
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distinguish clearly between these probable retouch categories, but also 
between intentional and probable retouch (see Section 6.2.2. below). This is a 
common problem for surface material and for obsidian (Section 3.1.2.3; Mallouf 
1982; McBrearty et al. 1998). Unifacial retouch refers to modification of one 
surface of the artefact and to non-invasive bifacial and/or alternating 
modification of dorsal and ventral surfaces. Bifacial retouch is the extensive 
modification of both surfaces. These are further subdivided into those with a 
visible haft element, which are in traditional terminology called tanged 
arrowheads, and those without hafts. 
6.2. Secondary flaking locations 
Please note that the discussion below on the distribution of retouched and 
probably retouched pieces is based on initial classification and not on detailed 
attribute based descriptions. As will be outlined below (Section 6.3.2.1), there 
is a considerable discrepancy between my initial classification and the detailed 
study of artefacts, which has affected these basic distribution patterns. I have 
intentionally decided not to 'correct' the following section, but discuss the 
implications in more detail below. 
6.2.1. Riu Mannu retouched pieces distribution and density patterns 
Unifacially and bifacially retouched pieces form a small percentage of the total 
quantitative Rid Mannu collection, 3.1% and 0.8% respectively (Table 6.2-6.3). 
Individual transect percentages for unifacial retouched pieces are uniform and 
range from 1.9% for transect 07 to 3.8% for transect 14. The bulk of finds 
(81.3%) is concentrated in the wider M6goro area, in transect 04 and 14, with 
an additional 12.1 % in transects 10 and 23. 
Campidano Marmilla 
04 07 09 23 10 14 Total 
Percentage of total assemblage 3.7 1.9 3.3 2.5 2.5 3.8 3.1 
Sites 25 1 4 1 6 42 79 
Haloes 3 1 - 1 1 1 7 
Isolated 2 - - 1 1 1 5 
otal 30 2 4 3 8 44 91 
Table 6.2. Distribution and density of unifacial retouched pieces, subdivided Into 
finds context (sites, site haloes and isolated finds). Quantitative data. 
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Figure 6.1. Retouched and probably retouched pieces distribution and density in 
Arborea and Campidano (above) and Marmilla (below). Quantitative finds (n= 
297) 
Key to Map: 
Black bullets (graduating in size with increased densities) = unifacial retouched pieces 
Blue bullets (graduating in size with increased densities) = bifacial retouched pieces 
Yellow bullets (graduating in size with increased densities)= probably retouched pieces 
Note: small and capitals letters indicate 'site' assemblages 
Most finds (94.5%) are place-specific, of which 75.8% are concentrated in two 
special interest areas, 04-B and 14-B (Figure 6.1: black bullets; Appendix 6.1). 
Density and distribution patterns are very uneven for bifacially retouched 
material. The overall Riu Mannu percentage is low (0.8%), while individual 
transect percentages vary from 0.6% to 2.5% (Table 6.3). Finds are restricted 
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to four transects across all three landscapes with the bulk (62.5%) coming from 
one single location, 14-B. Two other smaller concentrations exist, one (16.7%) 
from the single location 04-B, and the other (12.5%) are the finds from Arborea 
transect 02 (Figure 6.2: blue bullets). All but two quantitative bifacial pieces are 
non-hafted, although four may be fragments of tanged arrowheads or 
unfinished examples that may have been abandoned due to technical mistakes 
(see below 6.3.2.5). All of these are found at site 14-B. Isolated finds are rare. 
It should be recalled, however, that the 'site' in transect 11 is a low-density 
stretch of finds rather than an actual concentration, and that contemporaneity 
between lithics and pottery is ambiguous in transect 02 (Section 3.2.1). 
Arborba Campidano Marmilla 
02 04 11 14 
Total 
ercentage of total assemblage 2.5 0.6 0.6 1.3 0.8 
Sites 1 4 1 15 21 
Haloes 1 - - - I 
Isolated 1 1 - - 2 
Total 3 5 1 15 24 
Table 6.3. Distribution and density of bifacial retouched pieces, subdivided Into 
finds context (sites, site haloes and isolated finds). Quantitative data. 
Qualitative finds provide additional information. Unifacial material is now also 
present in the Arborea (Table 6.4; Appendix 6.1). Given the nature of the 
collection, neither the higher overall Rid Mannu percentage (5.9%) nor 
percentages for individual transect assemblages, are surprising. For the most 
part, distribution and density patterns mirror those based on quantitative finds. 
The bulk of finds (86.6%) come from the wider M6goro area in transects 04, 
10, and 14. Again, finds are mostly place-specific with special interest areas 
04-B, 1 0-B and 14-B containing the bulk of finds (Figure 6.2: black bullets). 
Arborea Campidano Marmilla 
02 04* 07# 09 23 10 14*# 
Total 
ercentage of total assemblage 2.3 6.4 1.4 6.5 3.2 4.4 11.8 5.9 
Sites 3 50 2 8 1 15 54 133 
Haloes - 7 1 - 2 5 2 17 
Isolated 1 2 - 1 2 1 - 7 
otal 4 59 3 9 5 21 56 157 
Table 6.4. Distribution and density of unifacial retouched pieces, subdivided Into 
finds context (sites, site haloes and Isolated finds). Qualitative data. * Excluding 
revisits. # Excluding sites outside main grid areas. 
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Qualitative figures for bifacially retouched material add substantial extra 
information (Table 6.5; Figure 6.2: blue bullets). The bulk of finds (62.2%) are 
concentrated in 14-B, with another 20% in transects 02 and 04. An additional 
17.8%, a small quantity of finds, comes from four new transects (05,07,10 
and 23). The majority of finds are non-hafted bifacial pieces, of which five may 
be fragments of tanged arrowheads. Most of these are again found at 14-B, but 
two finds come from sites 10-B and 13-d. The bulk of the six tanged 
arrowheads are from site 14-B, with single finds at 1 0-B and 05-A. 
Arborba Campidano Marmilla 
T t l 
02 05 04* 07 23 10 14 o a 
Percentage of total assemblage 0.6 4.1 0.9 0.9 0.6 0.8 5.9 1.7 
Sites - 1 5 1 - 2 28 37 
Haloes 1 - - 1 - 2 - 4 
Isolated - - 3 - 1 - 4 
otal I 1 8 2 1 4 28 45 
Table 6.5. Distribution and density of bifacial retouched pieces, subdivided into 
finds context (sites, site haloes and isolated finds). Qualitative data. 
Some sites (07-J, 13-C and 14-b) outside the gridded areas were also 
qualitatively sampled and yielded additional unifacially retouched artefacts. Of 
these, only 13-C demonstrates the presence of retouched material in an area 
previously devoid of finds. Revisits to sites 14-B and 04-B also yielded 
additional finds (Appendix 6.1). Non-hafted bifacially retouched pieces from 
sites outside the gridded areas come from transect 13 (13-a and 13-C) and a 
revisit to transect 04. 
In sum, retouched material primarily consists of unifacial retouch and is found 
in small quantities and percentages throughout the research area. Distribution 
and density patterns are very uneven and show that most finds are 
concentrated in two specific special interest areas, one in the Mögoro valley 
(04-B) and one on the Mögoro terraces (14-B). Smaller clusters and a more 
dispersed pattern occur throughout the Campidano-Arborca transitional areas 
(transects 02 and 07) and again in the wider Mögoro area (transects 10 and 
23). Bifacial retouch is rare and for the most part restricted to four areas, of 
which three are the special interest areas 04-B, 10-B and 14-B, and one more 
dispersed distribution in transect 02. 
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Figure 6.2. Retouched and probably retouched pieces distribution and density in 
Arborea and Campidano (above) and Marmilla (below). Qualitative finds (n= 504). 
Key to Map: 
Black bullets (graduating in size with increased densities) = unifacial retouch 
Blue bullets (graduating in size with increased densities) = bifacial retouch 
Yellow bullets (graduating in size with increased densities) = probable retouch 
Note: small and capitals letters indicate 'site' assemblages 
6.2.2. Riu Mannu probably retouched pieces distribution and density patterns 
The last category, probably retouched pieces (all with unifacial retouch) is the 
largest (6.3%) and most widespread of all Riu Mannu quantitative data (Table 
6.6). Individual transect assemblage percentages vary with the highest figures 
V \02 04 
im 
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1 C" 
for Marmilla and Campidano transects, in particular those in or close to primary 
and secondary source areas (i. e. 04,09,10 and 14). Distribution patterns show 
a familiar picture; again the bulk of finds (86.8%) are concentrated in three 
transects (04,10 and 14) in the Mögoro area. Few finds are found in isolation, 
more than intentionally retouched material, but less than bifacial retouched 
pieces (6.6% contra 5.5% and 8.3% respectively). 80.1% of finds are 
concentrated in six areas: 04-B, 09-A, 09-b, 10-B, 10-C and 14-B (Figure 6.1: 
yellow bullets; Appendix 6.1). 
Arborea Campidano I Ma ilia 
02 05 04 07 09 23 10 14 otal 
Percentage of total assemblage 2.5 5.3 9.0 4.7 11.5 1.2 5.3 6.0 6.3 
ites 1 1 60 1 14 1 14 63 155 
Haloes 1 - 8 4 - - - 2 15 
Isolated - - 4 - - 1 3 4 12 
otal 2 1 72 5 14 2 17 69 182 
Table 6.6. Distribution and density of probably retouched pieces, subdivided into 
finds context (sites, site haloes and isolated finds). Quantitative data. 
Qualitative distribution and density data show similar figures (Table 6.7). High 
individual transect percentages exist in Campidano and Marmilla transects (04, 
09,10 and 14), with the bulk of finds (81.5%) concentrated in the Mögoro 
region. Most artefacts are clustered, but 8.8% were found in isolation. These 
isolated pieces are mostly located in the Mögoro valley and on its terraces (e. g. 
transects 04,10 and 23). 
Arborea Camp idano Marm illa 
T t l 
02 05 04* 07# 09 23 10 12 14*# o a 
Percentage of total assemblage 2.3 8.3 9.6 3.2 10.1 7.7 9.5 2.1 9.1 8.1 
Sites 1 1 71 6 14 3 34 1 42 173 
Haloes 2 - 13 1 - 3 5 - - 24 
solated 1 1 4 - - 6 6 - 1 19 
otal 4 2 88 7 14 12 45 1 43 216 
Table 6.7. Distribution and density of probably retouched pieces, subdivided into 
finds context (sites, site haloes and isolated finds). Qualitative data. * Excluding 
revisits. # Excluding sites outside main grid areas. 
Additionally, a small percentage of qualitative finds (1.5%) is from sites outside 
the main grids and revisited areas, whereby only those from transect 13 add 
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new information to the general trends (09-a, 10-a, 13-B, 13-C, 07-J; revisit at 
04-B). 
6.2.3. Discussion and conclusion: secondary technology distribution 
Distribution and density patterns are clearly uneven. Most finds are 
concentrated in two areas and match patterns noted for primary material: 1) in 
the wider area along the river Mögoro in the Campidano plain and 2) on 
Mögoro terraces in the Marmilla. The third concentration observed for primary 
technology, in the inland Arborea-Campidano transition, is not reflected by 
secondary material. Within these areas further clustering exists, which again 
mirrors primary technology data. The densest area in the Mbgoro-Campidano 
is special interest area 04-B and its surrounding smaller concentrations 04-b 
and 04-c. In the Mögoro-Marmilla region three clusters can be discerned: sites 
10-B, 10-C, and special interest area 14-B, and nearby localised 
concentrations 14-e and 14-f. Two additional and much smaller clusters are 
observed in transitional areas, one special interest area in Arborea-Campidano 
transect 07 (sites D-J), and one in the Monte Arci transect 09. 
Quantitative regional distribution patterns for secondary flaking artefact classes 
show some interesting differences. In the Arborba half of retouched material 
consists of bifacial retouch, while unifacial material is absent. Data for the 
Marmilla and Campidano are more alike, although subtle intra-regional 
differences exist. Intentionally retouched material occurs more frequently in the 
Marmilla. This may be partially explained by post depositional processes that 
have affected the condition and distribution of artefacts in both these areas 
(Section 3.1.2.2). It is, however, also worthwhile exploring the extent to which 
procurement and use/discard patterns have contributed to these differences. 
Data analysis of primary technology, for instance, has suggested a larger 
component of non-local source use for the Marmilla despite the wide 
occurrence of secondary sources. Likewise, physical landscape features for 
this area, in particular for special interest area 14-B, suggest non-settlement 
related activities (see also Chapter 7). 
Distribution and density patterns of the three secondary technology artefact 
categories also show some interesting patterns (Table 6.8). Unifacial material 
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is absent in the Arborea, and percentages of probably retouched material are 
equally low. The bulk of bifacially retouched artefacts clearly lie in the Marmilla 
where they are exclusive to site 14-B. Inter-regional differences between 
retouched and probably retouched artefacts for the Campidano and the 
Marmilla are small. 
Arbore a Campidano Marmill a Total 
N Region Class N Region Class N Region Class 
Unifacial retouch - - - 39 28.5% 42.9% 52 33.8% 57.1% 91 
Bifacial retouch 3 50% 12.5% 5 3.6% 20.8% 16 10.4% 66.7% 24 
Probable retouch 3 50% 1.6% 93 67.95 51.1% 86 55.8% 47.35 182 
Total 6 137 1 1541 1 297 
Table 6.8. Regional distribution comparisons for all secondary technology. 
Arborea transects: 02,05. Campidano transects: 04,07 09,13,23. Marmilla 
transects: 10-12,14. Quantitative data. 
Unifacially retouched material for the most part is strongly associated with site 
contexts (Table 6.9). Bifacial material occurs more often in isolation, with 8.3% 
contra 5.5% for unifacial and 6.6% for probably retouched finds. Contrasts are 
more marked rising to 20.8% for bifacial and 8.3% for probably retouched 
pieces, when taking into account that the association with site assemblages is 
tenuous at best for transect 02 and 11 (see Section 3.2). The implications are 
interesting given that distribution patterns reflect not just locations where 
retouching took place, but may also indicate use and discard patterns (see 
below and Chapter 7.2). 
Arborba Campidano Marmi lla Total 
N Region Class N Region Class N Region Class 
Unifacial Sites* - - - 36 26.3% 40.9% 50 32.5% 56.8% 88 
Retouch Isolated 
- - - 3 2.2% 60% 2 1.3% 40% 5 finds 
Sites* 2 33 3% 9 5% 4 2 9% 19% 15 9 7% 71 4% 21 Bifacial . . . 1 , . . 
retouch solated 1 16.7% 33 3% 1 0.7% 33.3% 1 0.6% 33.3% 3 i finds . 
Sites* 3 50% 1 8% 88 64 3% 51.7% 79 51.3% 46 5% 170 Probable . . . 
retouch Isolated - - - 5 3.6% 41.7% 7 4.5% 58.3% 12 ends 
Total 6 137 154 297 
Table 6.9. Regional comparisons of find distribution across context and artefact 
class. Arborba transects: 02,05. Campidano transects: 04,07 09,13,23. Marmilla 
transects: 10-12,14. Quantitative data. Including site haloes. 
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Qualitative data largely correspond to quantitative data, but have provided 
additional information for the Arborea (transect 07) and the Iglesiente- 
Campidano (transect 13). 
6.3. Secondary flaking practice: strategies, traditions and variations 
All modified artefacts (quantitative and qualitative) have provided information 
on secondary flaking practices through the analysis of a wide variety of 
variables and attributes (see Section 3.4.2.3; Tables 3.24-3.25). Just over half 
of these (56.5%) are artefacts with a unifacial single-work edge with another 
34.7% consisting of two or more work edges, and a small percentage of 
invasive bifacially retouched material. Those with a haft element (i. e. tanged 
arrowheads) are almost exclusive to a single location (14-B). Non-hafted 
bifacial pieces, which include a variety of types, are more numerous and 
widespread with the bulk (79.7%) concentrated in two locations - 04-B and 
again 14-B (Table 6.10). 
Due to low sample sizes, no distinction is made between quantitative and 
qualitative data in the following presentation and discussion (see Section 
3.1.2.1). 
Arborea Cam idano Marmilla Total 
02 05 04 07 09 13 23 10 11 12 14 
Single unifacial 6 3 199 17 24 5 16 62 - 1 122 455 56.5% work edge 
Multi unifacial 4 - 101 17 19 4 6 32 - - 95 278 34.5% work edges 
Bifacial hafted - 1 - - - - - 1 - - 6 8 1.0% 
Bifacial non- 4 - 15 2 - 2 1 3 1 - 36 64 8.0% hafted 
Total 14 4 315 36 43 11 23 98 1 1 259 805 
Table 6.10. Numbers and percentages for all unifacially retouched pieces with 
single- and multi-work edges and for all bifacial pieces per transect. 
6.3.1. Blank selection 
Analysis of blank selection (i. e. the primary technology artefacts selected for 
secondary modification) for all modified pieces shows a clear predominance 
(80.4%) of flakes and blades, with an additional 13.9% on flake fragments 
(Table 6.11). When using the blade index for retouched and probably 
retouched Riu Mannu material - where they are a percentage of all retouched 
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material - figures only partially compare to those noted for unretouched data 
(Figure 6.3. see Chapter 5.1.3; Figure 5.5). Three locations show 
corresponding high indices for unretouched and retouched blade material: 1) 
site 05-D in the Arborea, 2) site 04-B, situated close to the M6goro river, and 3) 
in closely associated sites 23-C and 23-D, also situated along the Mögoro 
river. In contrast, site 12-a, which contained a high index for unretouched 
material, does not have any retouched pieces. Likewise, in transects 07 and 13 
low blade indices for unretouched material contrast with higher figures for 
retouched pieces, perhaps suggesting that procurement and/or discard 
strategies differed from the production strategies discussed previously (see 
also Chapter 7). 
Two other interesting regional patterns are visible (Table 6.11). Firstly, the use 
of core rejuvenation flakes, overshot flakes and side-struck platform removals, 
as blanks is virtually exclusive to special interest area 04-B. Secondly, cores 
used as blanks are exclusive to three locations. Bipolar cores served as blanks 
are found at 04-B and 14-B, while a (fragmented) platform core with flake 
reduction from 14-D also appears to have been modified. 
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Figure 6.3. Blade indices expressed as percentage (y-axis) for all retouched 
(grey bars) and unretouched (white bars) blade material. 
Bl kt 
Arbor&a Campidano Marmilla N an ype 02 05 04 07 09 13 23 10 11 12 14* 
Unifacial modification 
Flake 7 - 148 20 34 7 13 71 - 1 3 304 
Blade 1 3 79 6 2 1 7 4 - - - 103 
Overshot flake - - 3 1 - - - - - - - 4 
Side-struck core platform 
removal - - 
3 - - - - - - - - 3 
Chunk - - 4 - 2 - - 1 - - 7 14 
ore I core fragment - - 5 - - - - - - - 4 9 
Fragment 2 - 37 6 5 1 3 15 - - 3 72 
Invasive) bifacial retouch 
Flake 1 - 3 - - - - - 1 - 3 8 
Blade - - 2 - - - 1 - - - - 3 
Total 11 3 284 33 43 9 24 91 2 1 20 520 
Table 6.11. Blank types for all modified material. *Data incomplete. 
6.3.2. Retouch practice 
As outlined above, one of my earlier research aims was to construct a tool 
typology using an attribute-based description system. The revised approach 
reduced the relevance of a detailed typology, while time constraints prevented 
full exploration of retouch as a practice. I have already briefly summarised the 
correlation between my attribute analysis and basic tool types common in lithic 
studies (Table 6.1). This section discusses what can be learnt about retouch 
traditions, strategies, and variations. Unfortunately, time constraints have 
prevented systematic recording of information on fragmentation, evidence for 
novice knapping, or reasons for abandonment; observations are therefore 
limited. Exploration of modification strategies for unifacially retouched pieces 
therefore relies predominantly on analyses of the extent and regularity of 
modification (Section 3.4.2.4; Table 3.24). It is concentrated on flake and blade 
blanks. These constitute the bulk of the dataset and have clearly defined 
surfaces and sides, in contrast to other debitage and debris blanks. Note that 
blank data were not recorded for transect 14, so discussion of its trends remain 
general. Exploration of retouch strategies for bifacially retouched artefacts is 
more detailed and allows for a more systematic examination of abandonment, 
fragmentation, artefact condition and evidence for novice knapping (Table 
3.25). 
-293- 
First, however, it is necessary to address the earlier mentioned inconsistencies 
among initial classifications of artefacts as retouched or probably retouched 
and their detailed descriptions (Section 6.1) 
6.3.2.1. Problematic classifications: retouched and probably retouched 
It is generally recognised that a variety of cultural and natural post depositional 
processes will modify artefact shapes in a manner that resembles intentional 
retouch (Section 3.1.2.3). To acknowledge this and to investigate if and to what 
extent Riu Mannu pieces were affected, an initial subjective distinction between 
intentionally and probably retouched pieces was made in the first stages of 
description. Three trends in the analysis of retouch types and their patterning, 
however, indicate that the boundary in this distinction is more fluid than 
originally thought, and emphasise the subjective nature of the classification 
system. Firstly, 15-20% of the four retouch types associated with probable 
retouch (irregular/edge damage, probable retouch, probable usewear and fresh 
retouch on patinated artefacts), irrespective of retouch patterning, were initially 
classified as retouched rather than probably retouched pieces (Appendix 6.2: 
Table 1 in blue). Secondly, much larger percentages (30-40%) of intentional 
retouch types (i. e. stepped, feathered and scalar retouch) and patterning (i. e. 
marginal continuous and isolated, as well as extensive continuous and 
isolated) were initially classified in the probable retouch category (Appendix 
6.2: Table 1 in red). Lastly, most burins, denticulates and notches were first 
classified as probable retouch because I found these to be (too) easily 
confused with edge damage. 
To avoid further confusion, from this point onwards 'probably retouched' refers 
to artefacts with retouch types described as irregular, probable, fresh retouch 
and usewear in the below data presentation (see also Chapter 7). 
6.3.2.2. Unifacial retouch: location and position 
Retouch location indicates the surface where retouch is located, distinguishing 
between dorsal, ventral, non-invasive bifacial and alternating between dorsal 
and ventral sides (Figure 6.4). Retouch position refers to where on that surface 
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retouch is situated: proximal, medial, distal and lateral (respectively: the top, 
middle, bottom and along the entire side(s) of artefacts). 
C) C- 
Flake with non-invasive bifacial retouch 
Flak. wit Donal raýouch (dorsal and ventral) 
Flake with ventral retouch 
Flake with alternating retouch 
Figure 6.4. Schematic examples of the location of retouch: dorsal or ventral side 
only (four drawings on left hand side) and non-invasive bifacial and alternating 
retouch (four drawings on right hand side). Arrows indicate the direction from 
which retouch was removed. 
Flake blanks with single-work edges are predominantly (56.9%) retouched on 
the dorsal side, with 34.9% ventral retouch and 6.3% of non-invasive bifacial 
and alternating retouch. Blade blanks with single-work edges have equal 
percentages of dorsal or ventral retouch (48.5% / 47.1%), with only a few 
bifacial/alternating retouched pieces. There is a clear difference between the 
position of retouch on flake and blade blanks, which is unrelated to the location 
of retouch. Flakes mostly are retouched on lateral (with no clear preference for 
either left or right) and distal sides. Blade blanks on the other hand, are mostly 
retouched on both lateral sides. Non-invasive bifacial and alternating retouch 
on flakes occurs on proximal, lateral and distal sides, while that on blades 
prevails on distal sides (Table 6.12-6.13; Appendix 6.3). 
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L ti P 
Arborba Campidano Marmilla Total oca on osition 02 04 07 09 13 23 10 12 
Proximal - 9 1 1 1 - 4 - 16 
Medial - 1 - 1 - - - - 2 
Dorsal Lateral left - 8 1 2 - 1 8 - 20 
Lateral right - 15 - 5 - - 9 - 29 
Distal 2 19 2 6 1 2 13 - 45 
Proximal - 2 1 1 - 2 2 - 8 
Medial - I - - - - - - 1 
Ventral Lateral left 1 8 - 1 1 2 3 - 16 
Lateral right 1 8 3 - - - 3 1 16 
Distal 1 16 6 1 - - 2 - 26 
Proximal - 2 - - - - 1 - 3 
Bifacial / Lateral right - 2 - - - - - - 2 Alternating Lateral left - - - - - - 3 - 3 
Distal - 2 - 2 - - - - 4 
Proximal - - - - - - - - 0 
Other Lateral right - 1 - - - - - - I 
Distal - - - - - - - - 0 
[Total 5 94 14 20 3 7 48 1 192 
Table 6.12. Retouch location and position for flake blanks with a single-work 
edge. 
Some local variation occurs, although in certain cases artefact numbers are so 
low that it is impossible to talk about trends (i. e. for flakes: transects 05,12 and 
13; for blades: transects 05,07,09,13). Flakes with ventral retouch 
predominate in transects 07 and 23, while dorsal retouch is more common in 
transects 04 (59.8%), 10 (77.3%) and especially 09 (83.3%). Modified blades 
are rare, the only sizeable collection is transect 04 where there is an even 
distribution of dorsal and ventral retouch. Bifacial and/or alternating retouch on 
flakes is limited to transects 04,09 and 10, while that found on blades is 
restricted to transect 04. Out of the four transects containing more than ten 
modified flakes (i. e. 04,07,09,10), only one transect (07) shows a different 
pattern for retouch position, with a higher tendency for distal retouch. Blade 
blanks are predominantly retouched on lateral sides, in fact, those with distal 
retouch are virtually exclusive to transect 04. In transect 14, dorsal retouch is 
more common than ventral retouch, irrespective of blank type (50.9% contra 
32.5%), with a more substantial bifacial/alternating retouch component 
(12.3%). The latter corresponds to the distribution of invasive bifacial retouch, 
which is largely restricted to transect 14 (Table 6.9). Modification, for all pieces, 
occurs mostly on lateral and distal sides. 
-296- 
Location Position Arborea Campidano Marmilla Marmilla 
05 04 07 09 13 23 10 Total 14* 
Proximal - 1 - - - - - 1 6 
Medial - 3 - - - 1 - 4 2 
Dorsal Lateral left 1 7 - - 1 - - 9 13 
Lateral right 1 10 2 - - 2 - 15 11 
Distal - 3 - 1 - - - 4 17 
Proximal - I - - - - - 1 3 
Medial - 5 - - - 2 - 7 2 
Ventral Lateral left 6 1 - - 1 1 9 9 
Lateral right 1 7 1 - - - - 9 10 
Distal - 6 - - - - - 6 8 
Proximal - 1 - - - - - 1 3 
Bifacial I Lateral right - 2 - - - - - 2 2 Alternating Lateral left - - - - - - - - - 
Distal - - - - - - - - 6 
Proximal - - - - - - - - I 
Other Lateral right - - - - - - - - - 
Distal - - - - - - - 0 4 
otal 3 52 4 1 1 6 1 68 97 
Table 6.13. Retouch location and position for blade blanks with a single-work 
edge. 
Artefacts with double and multi-work edges can be subdivided into three main 
traditions (Tables 6.14-6.16): 
1) Modification on one surface but in two different locations, e. g. dorsal on 
the proximal and distal side. Note that this differs from non-invasive 
bifacial and alternating since the latter are retouched on both sides in 
the same location. 
2) Modification on two surfaces and in two or more different locations, e. g. 
on the dorsal surface at the proximal side and on the ventral surface at 
the distal end (in tables below: dorsal I ventral - proximal / distal) 
3) Modification on one side and in combination with bifacial and/or 
alternating retouch, e. g. on the ventral surface at the proximal end and 
bifacial or alternating at the distal side (in tables below: ventral / 
bifacial/alternating - proximal / distal). 
Flake blanks with two work edges predominantly consist of strategy I and 2, 
with retouch on the dorsal and the ventral/dorsal surface (Table 6.14). Only 
four transects contain five or more modified flakes (04,07,09 and 10), and 
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some spatial differences exist. In transect 07 most modification consists of type 
2, while in transects 09 and 10 type 1 is most common. 
Arb. Campidano Marmilla N 
Mar. 
Location Position 
2 4 7 9 13 23 10 14" 
Lateral left & right - 5 1 1 1 - 8 16 8 
Proximal & distal - 4 - 2 1 1 1 9 1 
Lateral left & proximal - - - - - - 1 Dorsal 
Distal & lateral left - 1 - 1 - - 1 3 1 
Distal & lateral right - 1 - 1 1 3 1 
Distal & medial - - - - - - 2 
Lateral left & right - 1 - - 1 - 1 3 5 
Medial & distal - 1 - - - 1 - 
Ventral Lateral left & proximal 2 - 1 1 - 4 1 
Lateral right & distal 2 - - 1 3 1 
Distal & proximal - - - 1 - - - 1 - 
Proximal / distal - 1 2 1 - - - 4 3 
Proximal / lateral right - - - - 1 - - 1 - 
Proximal / lateral left - - - - - - - - 1 
Lateral right/ lateral left - 3 1 - - - 1 5 2 
Lateral left / lateral right - 2 1 - - 1 - 4 2 Ventral / Dorsal 
Lateral right / distal - 1 - - - - 1 1 
Distal / lateral right - 2 - - 1 3 1 
Distal/lateral left - - - - - - 1 1 2 
Distal / medial - - - - - - - - 1 
Distal / proximal - - - - - - - - 2 
Lateral left / proximal - 1 - - - - - 1 - 
D l/ Bif i l 
Lateral left / distal - 1 - - - - - 1 - orsa ac a 
Lateral right / lateral left - - - - - - - - 2 
Distal / medial - - - - - - - - I 
lI Bif V t i l 
Lateral left / distal 1 - - - - - - 1 1 en ra ac a 
Medial / proximal - - - - - - - - 1 
Dorsal / Alternating Lateral left / lateral right - - - - - - - - 1 
Bifacial I Alternating Lateral left & right - - - - - - - - 1 
Ventral I Other Proximal / proximal - - - - - - - - 1 
Total 1 28 5 8 4 3 16 68 44 
Table 6.14. Retouch location and position for double-work flake blanks. *Blank 
type not recorded. 
Retouch positions show three strategies that are to some extent spatially 
distinct: 
1) On the dorsal surface parallel modification (e. g. on both lateral sides 
or on proximal and distal sides) is most common in transects 04 and 
10. 
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2) On the ventral surface modification at a '90-degree turn', i. e. on one 
lateral side and/or proximal or distal sides, is prevalent in transect 04. 
3) Parallel modification on the dorsal and ventral side is exclusive to 
flakes in transect 07 and 10, whereas there is more 900 modification 
in transect 04. 
Data from transect 14, irrespective of blank type also show some interesting 
patterns (Table 6.14). It contains the bulk of type 3- one surface in 
combination with bifacial/alternating - modifications. Most retouch is parallel 
positioned with a clear preference for lateral sides, which contrasts the distal 
predominance noted for single-work edges. The only sizeable collection of 
blades with two work edges comes from transect 04. Modification types 1 and 
2 are most frequent, and there is a clear predominance of parallel modification 
(Table 6.15). 
Arborea Campidano Marmilla 
Location Position 02 04 07 09 23 10 Total 
Lateral left & right - 8 1 - - 1 10 
Proximal & distal - 2 - - I - 3 Dorsal 
Distal & lateral left - 1 - - - - 1 
Distal & lateral right - - - - - 1 
Ventral Lateral left & right - 3 - - - - 3 
l V t lID 
Lateral right/ lateral left 1 4 - - - - 5 orsa en ra 
Lateral left / lateral right - 1 - - - - 
Bifacial I Alternating Lateral left & right - - 2 1 3 
Dorsal / Bifacial Lateral right / lateral left - - - 1 - - 
Total 1 19 3 1 1 3 28 
Table 6.15. Retouch location and position for blade blanks with a double-work 
edge. 
Multi-work edges occur almost exclusively on flakes, and consist mainly of a 
single surface with continuous modification around three or all sides of the 
artefact (Table 6.16). Interestingly, ventral and bifacial/alternating modification 
are virtually exclusive to transect 04. Modified blades with multiple work edges 
are also exclusive to transect 04. Mirroring figures from double-work edges, 
virtually all type 3 modifications are again located in transect 14, which 
reiterates the overall predominance of a bifacial (invasive and non-invasive) 
component in this transect. There is no patterning between retouch type and 
retouch position (Table 6.17). 
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Location Position 02 04 07 09 23 10 N 04# 14* 
Continuous 3-4 edges 1 10 3 6 1 7 28 3 23 Dorsal 
Distal, lateral left & right - - - - - - 2 
Ventral Continuous 3-4 edges - 3 3 1 7 - 6 
Bifacial /Alternating Continuous 3-4 edges - 5 - - 5 2 2 
Lateral right & proximal 
lateral left 
Continuous 3-4 edges 
lateral left & right 
Ventral I Dorsal Distal & proximal / distal - - - - - - - - 1 
Lateral left & proximal 
lateral right 
Proximal / distal & medial - - - - - - - - 1 
Dorsal I Bifacial Continuous 3-4 edges 
proximal 
Dorsal I Alternating Distal / continuous 3-4 edges - - - - - - - 1 
Ventral I Dorsal I 
they 
Lateral right & proximal / 
lateral left / proximal _ - - - - - - _ 
1 
rotal 1 18 6 6 2 8 41 6 39 
Table 6.16. Retouch location and position Tor multi-work eage TiaKe olanKS. 
*Blank type not recorded. #Blade blanks only. 
Single-work edges Multi-work edges 
Retouch type Position Blade Flake Total Blade Flake Total 
Distal 3 18 21 2 7 9 
Lateral left 4 11 15 1 12 13 
Lateral right 5 5 10 1 7 8 
Feathered Medial 1 - 1 - - - 
Proximal - 13 13 - 5 5 
Lateral left & right - - - - 3 3 
Continuous 3-4 edges - - - 3 9 12 
Total 13 47 60 7 43 50 
Distal 3 25 28 1 9 10 
Lateral left 10 10 20 9 7 16 
Lateral right 7 13 20 5 4 9 
Stepped Medial 2 - 2 2 1 3 
Proximal 1 4 5 1 3 4 
Lateral left & right - - - 1 2 3 
Continuous 3-4 edges - - - - 7 7 
Total 23 52 75 19 33 52 
Distal - 4 4 - 2 2 
Lateral right 1 2 3 - 1 1 
Scalar Medial 2 - 2 - - - 
Proximal - 1 1 - 1 1 
Continuous 3-4 edges - - - - 2 2 
Total 3 7 10 - 6 6 
Notch Distal 3 3 6 2 5 7 
Lateral left - 5 5 1 2 3 
Lateral right 4 6 10 - 4 4 
Medial 1 1 2 - - - 
Proximal 1 3' 4 3 2 5 
Lateral left & right - - - 2 2 4 
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Continuous 3-4 edges - - - - 2 2 
Total 9 18 27 8 17 25 
Denticulate Distal - 1 1 - - - 
Lateral left - 2 2 - 1 1 
Total - 3 3 - I I 
Lateral right - 1 1 - - - 
Burin Proximal - - - - 1 1 
Lateral left & right - - - - 1 I 
Total - 1 1 - 2 2 
Distal - 5 5 - 8 8 
Lateral left 1 3 4 - I I 
F esh 
Lateral right 3 4 7 3 6 9 
r 
Medial 2 2 - - 
Proximal - 2 2 - 4 4 
Continuous 3-4 edges - - - 2 4 6 
Total 6 14 20 6 22 28 
Distal 1 - I - 2 2 
Lateral left 2 2 - - - 
Probable Lateral right - 1 1 - - - 
Proximal 1 - 1 - 3 3 
Continuous 3-4 edges - - - 1 4 5 
Total 2 3 5 1 7 8 
Distal 1 1 2 - 1 1 
ateralleft 2 5 7 2 1 3 
U 
Lateral right 4 4 8 4 2 6 
sewear Medial 1 1 2 - - - 
Proximal - 2 2 - - - 
Lateral left & right - - - 3 2 5 
Total 8 13 21 10 6 16 
Distal - 10 10 - 5 5 
Lateral left 1 2 3 1 6 7 
Lateral right 2 12 14 2 4 6 
Irregular Medial - 1 1 - - - 
Proximal - 3 3 - 1 1 
Lateral left & right - - - 3 1 4 
Continuous 3-4 edges - - - - 13 13 
Total 3 28 31 6 30 36 
Grand Total 67 186 253 57 1-71- F228 
Table 6.17. Retouch type and retouch position for all flake and blade blanks. 
6.3.2.3. Work edge angle and shape 
Work edge angles are consistent across the study area (Table 6.18; Appendix 
6.4). Very steep angles (1-300) are rare, but occur most frequently on blade 
blanks. Obtuse angles (60-80° and over 800) are most common on core and 
chunk blanks. Angles on flake blanks with single-work edges range from 30-80 
degrees (62.4%) with another substantial portion (37.1%) over 80 degrees. 
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Similarly, two-thirds (65.6%) of angles on single-work edge blade blanks range 
between 30-80 degrees, although a smaller percentage (25.3%) of angles over 
80 degrees are present. There is a broad relationship between retouch location 
and retouch angle for flake blanks. Most (75%) angles on distal and proximal 
sides are more obtuse (e. g. falling in 60-80 and >80 categories), compared to 
angles on lateral and medial sides (43.2%). Irrespective of blank types, figures 
for transect 14 are similar to the general trends. Few angles are very steep, 
and there is a basic correspondence between location and angle of retouch. 
There is no spatial patterning visible. 
rborea Campidano Marmilla Marmilla 
Position Angle 02 04 07 09 13 23 10 12 Total 14* 
30-60 - 10 2 - 1 - 1 - 14 6 
Distal 60-80 - 11 2 4 - 2 5 - 24 8 
>80 2 14 - 2 - - 8 - 26 12 
Total 2 35 4 6 1 2 14 - 64 26 
30-60 1 3 1 - - 1 4 - 10 10 
Lateral left 60-80 - 6 - 2 - 1 6 - 15 5 
>80 - 7 - 1 1 - 3 - 12 6 
Total 1 16 1 3 1 2 13 - 37 21 
0-30 - - - - - - - - - I 
30-60 1 7 1 1 - - 2 1 13 12 Lateral right 60-80 - 9 2 1 - - 4 - 16 2 
>80 - 8 - 1 - - 2 - 11 4 
Total 1 24 3 3 - - 8 1 40 19 
30-60 - 1 - - - - - - 1 2 
Medial 60-80 - 1 - - - - - - 1 1 
>80 - - - 1 - - - - 1 1 
Total - 2 - 1 - - - - 3 4 
0-30 - - 1 - - - - - 1 - 
P i l 30-60 - 5 1 - - - 
2 - 8 3 rox ma 
60-80 - 2 - 1 - 1 - - 4 2 
>80 - 6 - - 1 1 2 - 10 5 
Total - 13 2 1 1 2 4 - 23 10 
30-60 - 1 - - - - - - 1 7 
Indeterminate 60-80 - 3 - - - - 1 - 4 10 
>80 1 4 - - - - I - 6 5 
Total 1 8 - - - - 2 - 11 22 
Total 5 98 10 14 3 6 41 1 178 102 
Table 6.18. Retouch angle and work edge shape for flake blanks with a single- 
work edges. *Blank type not recorded. 
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Angles on multi-work edges, irrespective of blank type, are generally (78.6%) 
obtuse. The noted correspondence between position and angle of retouch for 
single-work edges is not present on artefacts with multi-work edges; 
modification on lateral sides is not steeper than those on distal/proximal ends 
(Appendix 6.4: Table 2). 
Single-work edge morphology largely follows blank morphology (Table 6.19- 
6.20; Appendix 6.4: Table 3-4). Edges on blade blanks are mostly straight 
(52.2%), concave (22.1 %) or convex (11.6%). Work edges on flake blanks are 
predominantly concave (43.4%), convex (16.8%) or straight (21.9%). Spatial 
distinctions are visible. Straight and concave work edges on flake and blade 
blanks are concentrated in Mögoro transects 04,10, and 14. Convex edges 
are similarly abundant in these transects, but also constitute a majority in 
transects 09 and 23 (Table 6.19). Denticulated and edges shaped into 
converging points are rare; on blades they are virtually exclusive to transect 
04, and on flakes they are found in transects 04,09 and 10 (and irrespective of 
blank type they also occur in transect 14). 
Blank type Work edge shape 02 05 04 07 09 13 23 12 10 Total 14* 
Straight - 2 27 2 1 - 3 - 1 36 33 
oncave - - 12 1 - - 2 - - 15 27 
Blade Convex - 1 5 1 - 1 - - - 8 44 
onvergent/pointed - - 4 - - - - - - 4 8 
Irregular - - I - - - - - - 1 4 
Denticulated - - 4 - - - 1 - - 5 8 
Total - 3 53 4 1 1 6 - 1 69 121 
Straight 1 - 25 4 1 - 1 - 10 42 
Concave 2 - 17 2 2 - 1 1 8 33 
Flake onvex 2 - 41 3 11 2 5 21 85 
Convergent/pointed - - 7 - 2 - - 4 14 
Irregular - - 4 - - - - - 2 6 
Denticulated - - 7 1 3 1 - - 4 16 
Total 5 - 101 10 19 3 7 1 49 196 
rand Total 5 3 154 14 20 4 113 1 50 264 
Table 6.19. Work edge morphology for single-work edges on all flake and blade 
blanks. * Blank data not recorded. 
Multi-work edge morphology partially compares and contrasts with these 
patterns. Blade blank edges are again predominantly straight (50.9%) or 
convex (23.6%). Flake blank edges are more diverse and are straight (29.5%), 
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concave (29.5%) and convex (12.2%) with an additional portion (17.9%) of 
blanks shaped into convergent/pointed edges (Table 6.20). Spatial distribution 
patterns are less concentrated than single-work edges, although some again 
may hint at temporally and spatially distinct use activities. Equal numbers of 
straight, convex, concave and/or convergent edges are found in transects 07 
and 09, in the latter case contrasting with single-work edge data. Straight, 
convex and convergent work edges constitute the bulk of transects 04 and 10, 
while concave and convex work edges predominate in transect 13, and straight 
and convergent edges are most frequent in transect 23 (Table 6.20). 
Blank type ork edge shape 02 04 07 09 13 23 10 Total 14* 
raight t 1 21 2 - - 2 2 28 54 
oncave 1 9 1 2 - - - 13 55 
Blade onvex - 6 1 - - - - 7 41 
Convergent/pointed d - 2 - - - - 1 3 19 
Irregular - 2 - - - - - 2 7 
Denticulated - 1 - - - - 1 2 8 
Total 2 41 4 2 - 2 4 55 185 
traight 2 18 5 6 1 4 10 46 
oncave - 6 4 5 3 - 1 19 
Flake onvex - 24 5 5 2 1 9 46 
onvergent/pointed 1 10 3 3 1 3 7 28 
Irregular - 6 - - - - 1 7 
Denticulated - 5 2 - I 1 1 10 
Total 3 69 19 19 8 9 29 156 
Grand Total 5 110 23 
1 
211 8 11 33 211 
Table 6.20. Work edge morphology for multi-work edges on all flake and blade 
blanks (n=127). * Blank data not recorded. 
Examination of a correspondence between work edge morphology and retouch 
type only show a very generic connection (Figures 6.5-6.6; Appendix 6.4: 
Tables 3-4). Notches and denticulates result in concave and/or wavy edges, 
while feathered and stepped retouch are used to created straight, convergent 
and convex edges. Probably retouched artefacts (i. e. retouch types: fresh, 
probable, usewear and irregular) have resulted in a mixture of edge shapes, 
particularly straight and convex ones. 
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Figure 6.5. Work edge morphology and retouch types for retouched (above) and 
probably retouched (below) single-work edges, all blanks (n=450). 
In summary, it is clear that it has proven difficult to identify clear patterned 
retouch strategies for unifacial modification from retouch type, location, 
position, angle and work edge shape. Some very generic trends may be 
discerned: 
" Positioning of retouch largely follows blank morphology and shows 
greater variation among flake blanks. Blade blanks are predominantly 
modified along the lateral sides, while flake blanks are modified laterally 
as well as at proximal and distal ends. 
" Three main types of modification exist for artefacts with double and 
multi-work edges. Type 3 modification (retouch on one surface in 
combination with non-invasive bifacial and/or alternating modification) is 
concentrated in transects 04 and, especially 14. 
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" Double and multi-work edges on blade blanks are rare and virtually 
exclusive to transect 04. 
" Most modification is obtuse to very obtuse (60-800 and over 800), very 
steep retouch is rare, and predominantly occurs on blades. 
" Extensive modification, even on artefacts with multi-work edges, 
appears to be rare. 
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Figure 6.6. Work edge morphology and retouch types for retouched (above) and 
probably retouched (below) multi-work edges, all blanks (n=259). 
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6.3.2.4. Unifacial retouch: intensity and consistency of modification 
It is also worthwhile to examine the extent of retouch intensity and consistency 
through a closer look at the length and depth of retouch types and patterns. 
Each retouch type and retouch pattern is meant to convey the extent and 
continuity of modification. Feathered marginal retouch for instance is 
considered to be less invasive than feathered extensive or scalar retouch. 
Likewise, a marginal continuous patterning denotes that retouch is continuous 
but blank modification is slight, while extensive isolated retouch implies that 
part of the blank was significantly altered. Comparisons of average retouch 
lengths and depths for all retouch types distributed over the five retouch 
patterns, both compare and contrast to these subjective classes (Figures 6.7- 
6.8): 
" Marginal continuous and isolated retouch (all types) largely conform to 
expected patterns. Blank modification (as indicated by retouch depth) is 
slight and in both categories most retouch types have an average 
below 5mm, except notches. As indicated by the terminology, marginal 
isolated retouch is less continuous but more extensive, with average 
depths over 5mm. 
" Comparisons between retouch types in all categories except irregular 
retouch follow expected patterns and show internal consistency. 
Feathered retouch, for instance, is more invasive than stepped retouch, 
but scalar retouch is less invasive than the term implies. 
" Extensive continuous and isolated retouch patterns generally indicate 
more invasive retouch with average retouch depths around 5-12mm, 
but there is less contrast with figures for marginal retouch patterns than 
implied by the terms. Retouch lengths too, indicate slightly more 
invasive retouch but not by a great measure (e. g. average lengths of 
22-25mm contra 20-22mm). 
" Marginal and extensive isolated retouch both are clearly associated 
with two retouch types: notches and denticulates. 
" Irregular retouch, unsurprisingly, is mostly non-invasive but quite 
variable and contains some of the lowest average depths. Interestingly, 
retouch lengths are comparable to those for marginal continuous 
retouch. 
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Figure 6.7. Average retouch length and width of all retouch types displayed per 
retouch type: marginal continuous (above), marginal isolated (middle) and 
irregular (below). 
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Figure 6.8. Average retouch length and width of all retouch types displayed per 
retouch type: extensive continuous (above), and extensive isolated (below). 
Average length and width measurements thus largely correspond to initial 
intuitive classifications and represent differing degrees of blank modification 
and retouch/use intensity even though there are fewer differences between 
marginal and profound retouch types and patterns than the terms imply. 
Moreover, measurements also indicate that retouch has not extensively 
modified most flake and blade blanks. Examination of three size ratios - 
retouch length and widths, artefact length/retouch length ratio and artefact 
width/retouch width - further support this view (Table 6.21). Consistently higher 
averages exist for retouch length/width ratios on blade material, which 
correspond to earlier observations that modification predominantly occurs on 
the lateral sides of blades. Comparisons of artefact length/retouch length ratios 
and artefact width/retouch width show higher average ratios for blade than 
flake material, in particular for artefacts with multi-work edges. This may 
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suggest that flakes were retouched more intensively than blades. Given the 
overall low percentages of retouched blades, this is not surprising. 
SE Ret. 
Blades 
(n=49) 
SE P. Ret. 
blades 
(n=21) 
ME Ret. 
Blades 
(n=34) 
ME P. Ret. 
blades 
(n=23) 
SE Ret. 
flakes 
n=135 
SE P. Ret. 
flakes 
(n=64) 
ME Ret. 
flakes 
n=104 
ME P. Ret. 
flakes 
(n=67) 
Retouch UW ratio 
Max 38.5 56.0 34.0 66.5 16.9 21.3 16.2 17.2 
v 6.5 11.3 11.0 14.9 4.7 6.2 5.0 5.6 
Min 0.3 3.7 0.4 2.9 0.1 1.5 0.3 0.9 
URL retouch ratio 
Max 11.2 3.2 2.8 6.2 7.8 3.1 3.3 2.6 
v 2.1 1.9 1.7 2.2 1.5 1.6 1.6 1.5 
Min 1.0 1.1 1.1 1.0 0.6 0.8 0.3 0.2 
/RW length 
Max 18.0 50.6 34.0 66.5 22.9 26.4 16.2 17.2 
v 6.2 10.4 11.0 14.9 6.1 7.7 5.0 5.6 
Min 1.1 3.3 0.4 2.9 1.0 2.0 0.3 0.9 
Table 6.21. Maximum, average and minimum ratios for retouch length/width, 
artefact length/retouch length and artefact width/retouch width for all modified 
blades and flakes. 
Key to Table: 
SE= single-work edge L= artefact length RL= retouch length 
ME- double and multi-work edge W= artefact width RW= retouch width 
Max= maximum Ret= retouched 
Av= Average P. Ret= probably retouched 
Min= minimum 
A last exploration that contrasts blank fragmentation with the position of 
modification shows two main patterns (Table 6.22). Firstly, there is a strong 
correlation between fragmentation and blank type, perhaps suggesting differing 
degrees of retouch/use intensity. Virtually all blade blanks are incomplete with 
extensive fragmentation; either all sides are missing or only one part is clearly 
recognisable. Likewise, most blanks used in transect 14 appear to be 
complete, suggesting limited modification irrespective of blank type. Secondly, 
there is only a partial correlation between retouch position and fragmentation. 
A missing proximal part for instance, does not automatically indicate a 
retouched proximal side. A certain degree of correlation does exist. For 
example, absent lateral sides do partially (43.8%) correspond with lateral 
retouch, likewise absent distal and lateral sides are often accompanied by 
distal and lateral retouch (64.7%). Thus, comparison of fragmentation with 
retouch position suggests a more extensive blade than flake modification, 
despite the lack of multi-work edges for the former, and in direct contrast with 
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conclusions drawn from size ratio comparisons. Four explanations may be 
offered that are not mutually exclusive, but presumably complement each 
other: 1) selection of large complete blade blanks for use, 2) a high 
fragmentation degree for blades as a result of use, 3) purposeful breakage and 
selection of blade fragments prior to modification, 4) post depositional 
breakage. Unfortunately, I was unable to distinguish between the latter three 
types of breakage. 
Blank Retouch Blade Fla ke N/R Other T t l fragmentation position N % N % N % N 
o a 
Proximal - - - - 29 14.0 - 29 
Lateral - - - - 89 43.0 - 89 
Laterals - - - - 1 0.5 - I 
omplete Medial - - - - 10 4.8 - 10 
Distal - - - - 65 31.4 - 65 
3-4 edges - - - - 10 4.8 - 10 
Irregular - - - - 3 1.4 - 3 
Total - - - - 207 100 - 207 
Proximal - - 2 4.9 4 - - 6 
Lateral - - 20 48.8 20 - - 40 
Laterals - - 1 2.4 - - - 1 
Proximal missing Medial - - 1 2.4 - - - 1 
Distal - - 11 26.8 6 - - 17 
-4 edges - - 6 14.6 6 - - 12 
Irregular - - - - 1 - - 1 
Total - - 41 100 37 - - 78 
Proximal - - 6 18.8 - - - 6 
Lateral missing 
Lateral - - 14 43.8 - - - 14 
Distal - - 12 37.5 - - - 12 
Total - - 32 100 - - - 32 
Proximal - - 19 13.8 - - - 19 
Lateral - - 59 42.8 - - - 59 
Di t l i i Laterals 
3 2.2 - - - 3 s a m ss ng Medial - - 3 2.2 - - - 3 
Distal - - 41 29.7 - - - 41 
3-4 edges - - 13 9.4 - - - 13 
Total - - 138 100 - - - 138 
Proximal - - 1 3.8 - - - 1 
Lateral - - 13 50.0 - - - 13 Proximal & Lateral 
Issin Laterals - - 2 7.7 - - - 2 g 
Distal - - 8 30.8 - - - 8 
-4 edges - - 2 7.7 - - - 2 
Total - - 26 100 - - - 26 
Lateral & Distal Proximal - - 6 17.6 - - - 6 Issing Lateral - - 14 41.2 - - - 14 
Laterals - - 1 2.9 - - - 1 
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Medial - - 1 2.9 - - - 1 
Distal - - 8 23.5 - - - 8 
-4 edges - - 4 11.8 - - - 4 
Total - - 34 100 - - - 34 
Proximal - - 10 15.9 - - - 10 
Lateral - - 20 31.7 - - - 20 Proximal and 
Distal missin 
Laterals - - 2 3.2 - - 2 g 
Distal - - 23 36.5 - - - 23 
3-4 edges - - 8 12.7 - - - 8 
Total - - 63 100 - - - 63 
Proximal 1 2.9 - - - - - 1 
P 
Lateral 27 79.4 - - - - - 27 roximal 
remaining Laterals 2 5.9 - - - - - 2 
Distal 4 11.8 - - - - - 4 
Total 34 - - - - - - 34 
Proximal - - 3 - - - - 3 
Lateral 2 - - - - - - 2 Lateral remaining Distal - - 1 - - - 1 
3-4 edges I - 3 - - - 4 
Total 3 - 7 - - - 10 
Proximal - - 2 16.7 - - - 2 
Lateral - - 5 41.7 - - - 5 Distal remaining Distal - - 4 33.3 - - - 4 
3-4 edges - - 1 8.3 - - - 1 
Total - - 12 - - - - 12 
Proximal 6 6.7 - - - - 3 9 
Lateral 46 51.7 - - - - 6 52 
i id i 3 4 
Laterals 7 7.9 - - - - - 7 ng es m ss - s Medial 11 12.4 - - - - - 11 
Distal 13 14.6 - - - - 5 18 
-4 edges 6 6.7 - - - - 2 8 
Total 89 100 - - - - 16 105 
rand Total 126 - 353 - 244 - 16 739 
Table 6.22. Retouch location expressed in blank fragmentation for all blank 
types. NIR unrecorded blanks types in transect 14. Represented in work edges 
not artefact numbers. 
6.3.2.5. Bifacial retouch 
Extensive bifacially retouched artefacts are rare, and found strongly 
concentrated in transects 04 and 14. An initial division was made between 
those with a visible haft element at the base of the artefact (i. e. tanged) and 
those without. Please note that these are descriptive terms and are not meant 
to suggest that actual hafting took place. Comments additionally classify half of 
the 'non-hafted bifacially retouched pieces'. A third of these are broken 
fragments of tanged arrowheads (Table 6.23). Fragmentation analysis for all 
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bifacial pieces further shows that just over half (54.2%) appear to be 
incomplete. Unfortunately, while fragmentation can generally be recognised, in 
most cases the 'missing' part could not be recognised, excluding the pieces 
already recognised as fragmented arrowheads (Tables 6.23-6.24). 
Arborba Campidano Mannilla 
02 04 07 113 110 14 T t l NH H o a 
rrowhead fragment (base/ tip) - I - - 1 1 2 5 
Probable (fragment of) tanged arrowhead - - 1 - 5 - 6 
Novice attempt? - 1 - - - 1 - 2 
bandoned during flaking? 2 1 1 - - 6 - 10 
Overshot features iedge/base - 1 - - 3 1 5 
Probable steps/hinges plateau / hinged on cortex - 1 - - - 4 - 5 
otal 2 5 1 1 1 20 3 33 
Table 6.23. Comments made during recording on hafted (H) and non-hafted 
bifacial (NH) pieces. 
Length/width ratios for hafted and non-hafted bifacial pieces underscore the 
internal cohesion of the two basic categories. Tanged arrowheads fall in a 
much tighter range than non-hafted ones, although its small sample size 
makes it difficult to attribute any significant conclusions to this (Figure 6.9). 
-maximum -average -minimum 
3.5 
3 0 . 
2.5 
2 0 . 
1 5 . 
1 0 . 
0 5 
. 
0 0 . 
hafted bifaces (n=8) non=haffted bifaces (n=64) 
Figure 6.9. Maximum, average and minimum length/thickness ratios for bodies of 
hafted and non-hafted bifaciai pieces. 
-313- 
NON-HAFTED BIFACIA L HAFTED BIFACIAL 
Variables Attributes Arb. Campidano Marmilla 
N rb. 
Marmilla 
N 
02 04 07 13 23 10 111 114 1 05 10 14 
-30 - 1 - - - - 1 2 - - - - 
0-60 3 6 1 1 1 2 - 14 28 1 1 4 6 Retouch / 
edge angle 
0-80 1 6 1 1 18 28 - - 2 2 
80 - 1 - 1 3 - - - - 
Total 4 14 2 2 1 1 3 1 34 61 1 1 6 8 
hin, long feathered 2 4 
$ 
- - 14 22 1 2 3 
Deep, short stepped 1 9 1 - - 16 29 - - 4 4 
Retouch Type Scalar - 1 2 - 3 - - - - 
Irregular 1 - 6 7 - - - - 
Total 3 15 2 2 1 2 - 36 61 1 - 6 7 
Abraded - - - - - 3 3 - - 2 2 
Denticulated 1 - - - - 1 1 - - I 
Edge shape Smooth 3 10 - I - 2 1 19 36 - - 2 2 
Irregular - 4 2 1 1 11 13 22 - 1 3 4 
Total 4 14 2 12 11 3 1 35 62 1 2 6 9 
omplete 3 7 - - 1 1 1 16 29 1 1 2 4 
Top missing - - - - - - - - - - 3 3 
Lateral side(s) missing - - - - 2 2 - - - - 
F ti t 
Base/haft element missing 1 3 - - - 2 7 13 - - 1 1 ragmen a on Top & Base missing - - - - - 1 1 - - - - 
Fragment remaining - 1 - - - - - 1 - - - - 
Indeterminate - 3 2 2 - - 11 17 - - - - 
Total 4 14 2 2 1 1 3 36 63 1 1 6 8 
Lipped 1 5 1 - - 1 - 3 11 - - 1 1 
Straight - I - - I - 6 8 - - - - 
Break attern 
Oblique - - 3 3 - - 1 1 p Overshot - - - - 1 1 - - 1 1 
Indeterminate - 2 1 2 - - 7 12 - - - - 
Total 1 8 2 2 - 2 - 20 35 - - 3 3 
Oval 2 2 1 1 - 1 - 15 22 1 3 1 5 
Triangular - 1 1 - - - 2 - - I I 
Artefact Step/hinge plateau - I - - - 1 - - - - 
profile symmetrical 2 10 - 1 1 2 1 15 32 - - 3 3 
Irregular - - - - 4 4 - - - - 
Total 4 14 2 2 1 3 1 34 61 1 3 5 9 
Oval/Rounded 3 5 1 - - 1 - 17 27 - - - - 
Triangular 1 4 - - 1 2 3 - 11 - - - - 
Artefact shape 
Square/Rectangular 
Semi-circular 
- 
- 
3 
3 
- 
2 
- 
- 
- 
- 
1 2 
10 
6 
15 
- 
- 
- 
- 
- 
- 
- 
- 
Irregular - - 1 - - - 3 4 - - - - 
Total 4 15 3 1 1 3 4 32 63 - - - - 
Table 6.24. Summary of attribute data for extensively bifacially retouched 
artefacts. 
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Some information is also available on retouch practice. It should be recalled 
that these data were not recorded systematically. Thus, this exploration relies 
on both attribute analysis and comments made during recording (respectively 
Table 6.24 and 6.23). Abandonment as a result of (unspecified) technical 
mistakes is suggested for some pieces. Two types of technical mistakes are 
identified for some pieces: hinge/step plateaus in the middle of the artefact, 
and overshot edges - where retouch removal cut too deep into the artefact 
body creating irregular edges or failing to created a haft element (Table 6.23). 
Attribute analysis similarly shows a mixture of skilfully knapped and not-so- 
skilfully-knapped or ad hoc knapped bifacial pieces. The latter category may be 
recognised by obtuse angles (>800), irregular retouch types and edge shapes, 
as well as irregular and asymmetrical artefact profiles (Table 6.24; Appendix 
6.4: Tables 5-7). Spatial distribution is, as mentioned earlier, strongly 
concentrated in two areas, but it is worthwhile noting that these ad hoc pieces 
are virtually exclusive to transects 04 and 14. 
6.3.3. Secondary flaking practice: conclusion 
It may be concluded that a restrictive recording system has affected the full 
exploration of secondary flaking as a socially embedded practice. 
Nevertheless, the attribute-based analysis brought six noteworthy trends to the 
fore. 
Firstly, unifacially modified artefacts are most common. Extensive bifacial 
retouch is rare and its distribution is strongly concentrated in three areas, the 
special interest areas 04-B and 14-B, and throughout transect 02. 
Secondly, flakes and blades are most often used as blanks for unifacially 
retouched pieces and where recognisable, also for bifacially retouched pieces. 
Distribution of modified blades is strongly concentrated in special interest area 
04-B. Likewise, the use of other blanks, especially overshot flakes and bipolar 
cores, is restricted to special interest area 04-B. 
Thirdly, it has proven difficult to separate intentional from pseudo retouch 
analysis. Where initial classification suggested a distinction could be made, 
comparison with detailed description showed considerable overlap between 
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the pieces, particularly for those with marginal continuous stepped and 
feathered retouch. 
Fourthly, detailed examination of the position of unifacial retouch, angle, and 
edge morphology, showed some broad retouch traditions. Descriptions for 
modified blades - with single- or double-work edge modification mostly along 
one or both lateral sides, very steep, steep or obtuse angles and straight or 
convex edge morphologies - correspond to what are commonly called 'knives' 
in traditional tool typologies. Modification of flakes is more varied, in particular 
among single-work edges. Some standardisation may be seen among double- 
work edge artefacts, which seems to have a spatial component. Parallel 
modification (e. g. on both lateral sides or at proximal and distal sides) and at a 
90°-turn are found primarily in transect 04 and 10. Angles are mostly obtuse to 
very obtuse with convex, concave and straight angles, corresponding with 
descriptions of end, side and convergent scrapers. 
Fifthly, examination of retouch intensity revealed an intriguing contrast. 
Analysis of retouch length and depth suggested flakes are more extensively 
modified than blades, while comparison of retouch position with blank 
fragmentation suggested the opposite. The majority of modified blades appear 
fragmented, but retouch position only partially explains this fragmentation 
because not all areas recorded as absent show evidence of modification. 
Unfortunately, it is unclear whether fragmentation is pre-modification as a 
result of use, or post depositional processes. 
Lastly, extensively bifacially retouched pieces are rare and concentrated in 
only a few locations with almost a quarter of all bifacial pieces found in isolation 
or as part of 'site' assemblages where contemporaneity between lithics and 
pottery is contested. There is a strong concentration of tanged arrowheads, 
complete and fragmented, in site 14-B, which is echoed in the distribution of 
pieces with non-invasive bifacial and alternating retouch. Intermittent recording 
notwithstanding, it is intriguing that the few bifacial pieces for which unskilled 
knapping is (tentatively) suggested are exclusive to 04-B and 14-B. 
-316- 
6.4. Raw material selection 
The previous chapter discussed artefact sizes, especially length and width 
range, to gain insight into raw material selection criteria by focussing on a 
comparison of average lengths of cores, complete unretouched flakes and 
blades, and previous removals on cores (see Section 5.3). This section 
compares and contrasts those figures with retouched and probably retouched 
material to gain a more comprehensive understanding of procurement 
strategies. 
6.4.1. Size distribution 
Length, width and thickness measurements for single and multi-work edge 
modified flakes and blades correspond with those recorded for primary 
technology figures (Figure 6.10; Appendix 6.5; see also Figure 5.17; Appendix 
5.10): 
" Single-work edge blade lengths range from 20-70mm, with an average 
of 37.8mm for retouched, and 43.6mm for probably retouched pieces. 
Widths range from 10-40mm, with averages of 23.8 (retouched) and 
21.9mm (probably retouched). Blade length/width ratios echo primary 
technology data; retouched pieces 1: 1.7 and 1: 2 for probably 
retouched pieces. Blade thickness falls in the 4-20mm category, with 
averages of 8.5 for retouched, and 7.9 for probably retouched blades. 
" Size measurements for flake blanks with single-work edges similarly 
mirror primary technology data, but show a tighter range. Lengths for 
retouched and probably retouched pieces range from 15-70mm, with 
an average of 32mm. Widths too, have a narrower range from 14- 
50mm, with averages of 27.9 and 26.9mm for retouched and probably 
retouched respectively. Length/width ratios (1: 1.2 for both) closely 
mirror debitage and core data. Flake thickness ranges from 3-27mm, 
with an average of 9.5mm (retouched) and 9mm (probably retouched). 
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Figure 6.10. Maximum, average and minimum lengths (L), widths (W) and 
thicknesses (T) for single-work edge (above) and double/multi-work edges 
(below) retouched and probably retouched blades and flakes. 
" Measurements for flake and blade blanks with multi-work edges fall in 
similar ranges, but have higher overall averages than their single-work 
edge counterparts (Figure 6.11). Length/width ratios closely mirror 
single-work edge and debitage core data, 1: 1.7 and 1: 1.9 for retouched 
and probably retouched respectively, and 1: 1.2 for all modified flakes 
blanks. 
Length/width ratios for retouched and probably retouched flakes and blades 
support these trends. They fall within the range of debitage and core data but 
show tighter ranges (Figure 6.11; see also Figure 5.17). Flake ratios in 
particular are internally cohesive both in ratio averages and ranges (range 0.5- 
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2.5; average 1.2), while blade ratios show more variation despite smaller 
sample sizes (range 0.7-3.3 average 1.7-2.0). 
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Figure 6.11. Maximum, average and minimum length/thickness ratios for single 
(SE) and double and multi edge (ME) retouched and probably retouched flakes 
(above) and blades (below). 
Artefact size, standard deviation and co-efficient of variation also show a close 
correspondence between secondary and primary material. Variation is similar 
to, or slightly lower, than debitage and core data (see Section 5.4.1.1). 
Moreover, flake and blade co-efficients of variation are very similar (Table 
6.25). Size measurements of all modified flakes and blades largely correspond 
to debitage and core data. Ranges are generally tighter, which is presumably a 
result of size reduction through retouch and/or use as well as selection based 
on size criteria (see also below). Modified material is larger than debitage, but 
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the size differences are not extremely unusual. It may be concluded that 
primary and secondary material suggest broadly similar parent material and 
production strategies. Interestingly, and countering intuitive expectations, flake 
and blade blanks with multi-work edges are not smaller than single-work 
edges. 
Artefact class Mode St Dev CN 
Probably L 37.2 17.7 0.5 
retouched w 22.8 5.8 0.3 
blades (n=37) T 7.74 2.6 0.3 
Probably L 25.7 10.9 0.4 
retouched w 29.2 7.4 0.3 
flakes (n=106) T 6.9 3.1 0.4 
L 44.1 13.8 0.3 
Retouched 
Blades (n=66) w 21.9 7.8 0.4 
T 9.1 2.9 0.3 
L 30.9 10.7 0.3 
Retouched 
Flakes (n=199) w - 
26.5 8.5 0.3 
FT 
1 6.7 3.8 0.6 
Table 6.25. Size comparisons (mode, standard deviation and co-efficient of 
variation) for length (L), width (W) and thickness (T) measurements for 
retouched and probably retouched flakes and blades. 
Exploration of the spatial relationship between size distribution and distance to 
primary and secondary raw material sources for primary flake and blade 
technology has provided interesting insights into raw material use and 
procurement strategies (see Section 5.3.1.1; Figure 5.18). A similar 
examination for secondary flake and blade technology has revealed four 
interesting main trends (Figure 6.12; Appendix 5.11): 
" There is a partial linear relationship between decreasing size 
distributions and increasing distance to raw material sources. Three 
transects close to or in primary and secondary raw material source 
zones (e. g. 04,09,23) contain the highest average lengths of modified 
flake blanks, while transect 13, which is furthest from primary and 
secondary sources, contains the lowest average. Other transects, 
however, do not conform to this trend. Transect 12, located close to 
the primary SA raw material source zone, does not contain large 
retouched artefacts, and neither do transect 14 data (note that this 
applies to flake and blade data, as blank types were not recorded). 
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Figure 6.12. Average lengths in mm for (above) single stage and double/multi 
stage probably retouched (SS PRF / MS PRF) and retouched flakes (SS RF / MS- 
RF) and (below) single stage and double/multi stage probably retouched (SS 
PRB/ MS PRB) and retouched blades (SS RB / MS RB). Transect 14 all blanks. 
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" Low artefact numbers have hampered the analysis of modified blades. 
Only in two transects show a relationship between raw material source 
location and artefact length. Transect 04, on top of a secondary raw 
material source, contains the highest average lengths, while transect 
13, furthest from raw material sources, contains the lowest figures. 
" There is no clear linear relationship between the average lengths of 
artefacts with a single, double or multi-work edges and distance to raw 
material sources. This makes it difficult to support the idea that 
artefacts are retouched more extensively with increasing distances to 
raw material sources. Only flake blanks in transect 13 supports this 
idea, as it is furthest away from all raw material sources, and contains 
large single-work edge artefacts. Flake and blade data in all other 
transects have larger multi than single-work edge artefacts. 
"A difference in size of retouched and probably retouched flake and 
blade blanks exists. Probably retouched flakes are generally smaller 
than retouched ones except in transects 13 and 14. Most probably 
retouched blade blanks, however, are larger than the retouched ones. It 
is tempting to relate this to different origins (e. g. usewear or natural 
spontaneous retouch) for probable retouch, but without microwear 
studies and extensive experiments this is sheer speculation. It does re- 
emphasise the ambiguous nature of retouch (also Section 3.1.2.3). 
In summary, size distributions for retouched and probably retouched flakes and 
blades comfortably fall in existing ranges for debitage and core data. This 
supports earlier conclusions, derived from the analysis of flaking strategies, 
about the strong similarities between the primary and secondary technology 
(Section 5.2). Furthermore, based on size distribution and distance to primary 
and secondary raw material sources, it may be proposed that flake blanks 
were selected from local raw material sources. Analysis for blade blanks has 
proven more problematic due to very small sample sizes, but generally 
patterns are less clear and show more variation in size distribution to source 
distance, perhaps indicating a mixture of primary and secondary source use. 
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Bifacial pieces 
Due to their extensive modification, size distribution for bifacially retouched 
pieces reveals little information on raw material selection criteria. Length, width 
and thickness measurements for all bifacial pieces fall in the same ranges as 
unifacially modified flakes and blades, debitage, and core data. Tanged 
arrowheads are small and fall within a tight range, non-hafted bifacial pieces 
are generally larger and fall in a wider range (Figure 6.13; Table 6.26; 
Appendix 6.5: Tables 5-6). 
maximum - average - minimum 
60 0- . 
50 0- . 
40 0- . 
30 0 . 
20 0 . 
10 0 
.   
0.0 
LWTLWT 
hafted b'faces (n=8) non-hafted bifaces (n=64) 
Figure 6.13. Maximum, average and minimum lengths (L), widths (W) and 
thicknesses (T) for hafted and non-hafted bifacial pieces. 
Standard deviation and co-efficient of variation for length, width and thickness 
for non-hafted pieces show a range in variation similar to the unifacially 
modified pieces. Figures for tanged arrowheads indicate a smaller degree of 
variation. The tight spatial concentration and small sample size have 
presumably contributed to this homogeneity (Table 6.26). 
Artefact class Mode St Dev CN 
L 25 2.4 0.10 
Hafted bifacial pieces (n=8) W 12 0.4 0.03 
T 4 3.3 0.8 
L 26 11.5 0.4 
Non-hafted bifacial pieces (n=64) W 19 6.9 0.4 
T 6 3.2 0.5 
Table 6.26. Size comparisons (mode, standard deviation and co-efficient of 
variation) for length (L), width (W) and thickness (T) hafted and non-hafted 
bifacial pieces. 
  
LWT 
hafted b'faces (n=8) 
LWT 
non-hafted bifaces (n=64) 
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Exploration of the spatial relationship between size distribution and distance to 
raw material sources has again provided interesting insights (Figure 6.14; 
Appendix 6.5). There is a considerable difference between the average lengths 
of non-hafted pieces in transects 04 and 23, both near or on secondary raw 
material sources, and those in all other transects. Raw material availability, 
however, cannot be the only explanation since there is no clear linear 
relationship between artefact length and distance to raw material sources for 
the remaining transects. Use and discard patterns are also likely to have 
contributed to this difference, a quarter of all non-hafted pieces were found in 
isolation or as part of site assemblages (e. g. 02-B; 07- D/E; 13-d, 14-d) where 
contemporaneity is ambiguous. The bulk is concentrated in three sites (04-B, 
10-B and 14-B) where contemporaneity is less ambiguous (for further 
discussion on chronology, see Section 7.2). 
Gulf 
of 
Oristano Ii 
Monte 
Arci 
I 
I 
Marmilla 
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Figure 6.14. Average lengths in mm for hafted and non-hafted bifacial pieces. 
6.4.2. Source data 
Following on from the previous chapter, three types of source data have been 
examined in secondary technology to gain further insight into lithic 
procurement, production and use (see also Chapter 5.3.2). 
6.4.2.1. Source locations: primary and secondary source use 
A closer look at the different cortex types on all secondary technology flake 
and blade material shows two main trends. Firstly, cortical percentages for 
blade blanks are consistently lower than for flake blanks. Secondly, there is a 
clear association between blank type and cortex types. Types 1-2, associated 
with secondary raw material sources, are much more common on flake than 
blade blanks, while types 3-4, associated with primary raw material sources, 
are more frequent on blade blanks. Tanged arrowheads are all non-cortical, 
while a quarter of non-hafted bifacial pieces contain virtually equal percentages 
of cortex types 1-2 and 3-4 (Figure 6.15). 
Qnon-cortical Qtypes 1-2  types 34 
100% 
80% 
60% 
40% 
20% 
0% 
SE ME SE ME SE ME SE ME hafted non- 
retouched retouched probably probably retouched retouched probably probably bifaces hafted 
blades blades retouched retouched flakes flakes retouched retouched n=8) bifaces 
(n=48) (n=18) blades blades (n=135) (n=64) flakes flakes (n=64) 
(n=22) n=15) (n=64) (n=42) 
Figure 6.15. Percentages of non-cortical and cortical material for secondary flake 
and blade technology. 
Exploration of regional patterns is more informative (Table 6.27), although it 
should be kept in mind that discussion of patterning remains fragmentary 
because artefact numbers are low in most transects. In the Arborea, 
differences exist between modified blade and flake material. All blades are 
non-cortical, whereas cortical flakes predominate (77.8%) mostly with types 1- 
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2, which are associated with local secondary raw material sources (71.5%). 
Likewise, bifacially retouched material is all non-cortical. Blade material is just 
as scarce in the Marmilla, is either non-cortical, or contains types 3-4 
associated with primary raw material sources. Non-cortical flake material 
predominates, but substantial percentages of cortical material is present in 
both transect 10 (32.4%) and transect 14 (43.6%). In transect 10 cortex types 
1-2 constitute a majority (91.1%), while in transect 14 a much more significant 
portion of artefacts contain cortex types 3.4 (46.3%). Note, however, that 
transect 14 data are skewed because blank types were not systematically 
recorded. Non-cortical bifacial pieces are the most frequent. Again, when 
present, cortex types 3-4 predominate in transect 14, despite the proximity of 
secondary raw material sources. 
Arborba Campidano Marmilla 
02 05 04* 07 09 13 123 110 11 12 14* Total 
etouched blades - 2 41 1 1 1 4 1 - - - 51 
Probably retouched blades 1 1 20 4 - - 6 1 - - - 33 
Non- 
Retouched flakes I - 52 5 11 2 4 37 - I - 113 
cortical Probably retouched flakes I - 31 5 12 1 2 14 - - 66 
Tanged arrowheads - 1 - - - - - 1 6 8 
Non-hafted bifacial retouch 4 - 12 2 - 2 1 3 25 49 
Retouched other 2 - 28 7 4 1 2 8 79 130 
Probably retouched other - - 14 1 - - - 3 44 62 
Total 9 4 198 24 28 7 19 68 1 154 512 
Retouched blades - - 6 1 - - - - - - - 7 
Probably retouched blades - - 1 - - - - - - - - 1 
ypes 1-2 
Retouched flakes 5 - 36 3 6 2 3 18 - - - 73 
Probably retouched flakes - - 24 2 2 2 - 3 - - - 33 
Non-hafted bifacial retouch - - 2 - I - 4 7 
Retouched other - - 16 
- 
4 - 37 60 
Probably retouched other - - 9 
- 
1 - 14 28 
Total 5 96 26 1 55 209 
etouched blades - 7 - 1 - - 1 - - - 9 
Probably retouched blades - - 4 - - - - 1 - - - 5 
etouched flakes 2 - 4 6 1 - - 1 - - - 14 
Types 3-4 Probably retouched flakes - - 2 - 1 1 4 
on-hafted bifacial retouch - - 1 - - - - - - - 7 8 
etouched other - - 2 - - - - - - - 25 7 
Probably retouched other - - 1 - - - - - - - 19 20 
Total 2 - 21 6 3 - - 4 - - 51 
F87 
rand Total 16 4 315 41 38 11 23 98 1 1 261 808 
Table 6.27. Regional distribution of non-cortical and cortical secondary 
technology. * Blank types not recorded. 
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As with the other regions, non-cortical percentages are high for all modified 
blades in the Campidano, with 70-80% for transects 04 and 07 and 100% for 
transect 23. Cortical modified flakes are more numerous (ranging from c. 35- 
55%) in all transects. Again cortex types and blank types are related. Cortex 
types 1-2 predominate on flake blanks in four Campidano transects (04,09,13, 
23) at 80-100%, but considerably less so in transect 07 (45.5%), while types 3- 
4 are more common on blade blanks (61.1% for transect 04). Bifacial pieces 
are virtually all non cortical, except in transect 04 where types 1-2 
predominate. Raw material availability, however, only partially explains the 
association between predominant cortex types and blank types. Transects 04 
and 23 are located in the Mdgoro secondary source zone, which corresponds 
with the predominance of cortex types 1-2 for flake material, -but contrasts with 
the higher percentage of primary source cortex for blade material. Proximity of 
primary sources notwithstanding, cortical flake material in transect 09 suggest 
secondary source use. Likewise, despite the proximity to secondary sources 
cortical material in transect 07 contains more modified flakes with primary than 
secondary source cortex. 
It may be concluded that cortical percentages are generally lower for blade 
than flake material, and that correlations between cortex type and blank type 
are stronger for modified material than for debitage and core data (Section 
5.3.2.1). Most modified cortical flakes indicate local secondary source use, 
while when present, modified cortical blades suggest primary source use. 
Bifacially retouched pieces are mostly non-cortical and thus provide little 
indication for primary or secondary source use. Interestingly, in transect 14 
primary is more frequent than secondary source cortex, proximity to the latter 
notwithstanding (for further discussion, see Section 7.1). 
6.4.2.2. Visual source characterisation and aesthetic preferences 
Visual source characterisation helps in understanding source distribution 
patterns (Section 4.4). Using the earlier established associations (Table 4.12), 
three basic patterns may be discerned (Table 6.28). Firstly, as with 
unretouched blades (Table 5.26), over half of blade blanks may be attributed to 
SA, SA/SB obsidian. Modified blade material, however, has lower SC but 
higher SC/SB percentages. Secondly, flake blanks also resemble unretouched 
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flake data, albeit with a slightly higher SA, SA/SB component. Lastly, non- 
hafted bifacial pieces deviate from both flake and blade trends and are for the 
most part (76%) attributed to SA or SA/SB obsidian. 
Secondary technology* SA SA/SB SC SC/SB Total 
Retouched blades 16 24 18 3 61 
Probably retouched blades 10 13 6 16 45 
Percentage 24.5 34.9 22.6 17.9 
Retouched flakes 55 57 38 30 180 
Probably retouched flakes 31 25 20 12 88 
Percentage 32.1 30.6 21.6 15.7 
ranged arrowheads 1 - 1 - 2 
Non-hafted bifacial pieces 7 12 4 2 25 
Retouched other 22 9 14 12 57 
Probably retouched other 13 4 4 1 22 
Percentage 32.3 30.0 21.9 15.8 
otal 155 144 105 76 480 
Table 6.28. Source attributions based on material characteristics for secondary 
Riu Mannu technology. * Excluding data for transect 14. 
Exploration of spatial distribution provides interesting information on source 
use. It is difficult to speak of trends since artefact frequencies are so low, in 
particular for modified blades and bifacial pieces (Figures 6.16-6.17; Appendix 
6.6). For modified blades two points stand out: 
" The 100% SA, SA/SB component in transect 05 and 09 compares with 
equally high percentages of SA obsidian for unretouched blade data 
(Figure 5.20). In transect 07, however, modified and unretouched blade 
data differ; the former consist predominantly of SA characteristics, while 
the latter mostly contain SC characteristics. 
" Figures from transects 02,04,10 and 23 resemble those for 
unretouched blade material, with SA, SA/SB characteristics in the 
majority (50-60%), and a sizeable SC or SC/SB component. 
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Figure 6.16. Source distribution (using visual characterisation) for unifacially 
retouched blades (above) and flakes (below). Excluding data for transect 14. 
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Modified flake data show three main patterns: 
"A high SA component is present in transects 09 and 12, mirroring 
unretouched flake data. 
"A slight SC predominance (50-60%) may be seen in transects 02,10 
and 13. This corresponds with unretouched data for transects 02 and 
10, but contrasts figures for transect 13 where a slightly higher SC 
component was noted. 
" An SA predominance (50-60%) is visible in transects 04,07 and 23. 
This broadly resembles unretouched flake data, although in transect 
04, figures for modified flakes are slightly higher. 
Thus, source data for blade and flake material closely mirror each other in 
transect 09. This corresponds to data for unretouched artefacts. The clear 
predominance for SA obsidian is unsurprising given its close proximity to the 
SA source zone. The link between obsidian type and primary technology seen 
in the Arborea, with unretouched blade material mostly attributed to SA 
obsidian and flake material to SC, is also present in modified blades and 
flakes. In the Campidano the link between obsidian type and blank type also 
occurs, but is less strong. In transect 07, SA obsidian occurs most frequently 
on both, but is more pronounced for blades than flakes. This contrasts with 
unretouched data, where blade material was mostly attributed to SC obsidian. 
In transects 04 and 23, SA obsidian predominate for both flakes and blades in 
similar percentages. Clearly, these patterns cannot be simply attributed to 
distance to primary and secondary source zones. 
Analysis of spatial patterning for bifacially retouched pieces is considerably 
hampered by the absence of data from transect 14, and the overall low 
numbers of artefacts (Figure 6.17). It is nonetheless interesting that the 
distribution is not easily understood by distance to primary or secondary raw 
material sources - e. g. the SA predominance in transects 02,04, and 07, which 
lie in the heartland of the (SC) secondary source zone. 
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Further to the exploration of associations between primary and secondary 
source zones and obsidian types carried out in the previous chapter, analysis 
here shows again that primary source cortex (types 3-4) predominantly 
(86.5%) occurs on SA obsidian (Table 6.29). There are two significant 
differences with unretouched data, however: 
" Blade blanks show a strong link between cortex types and raw material 
source location. All primary source cortex occurs on SA, SA/SB 
obsidian and most (75%) secondary source cortex occurs on SC, 
SC/SB obsidian. 
" Flakes and other blanks also show a strong correlation between SA, 
SA/SB obsidian and primary source cortex, but the connection between 
SC obsidian and secondary source cortex is weaker. Almost half 
(42.9%) of cortical flake blanks attributed to SA, SA/SB obsidian, 
contain secondary source cortex. Likewise, just over half (53.5%) of the 
other SA, SA/SB blanks contain secondary source cortex. 
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Figure 6.17. Source distribution (using visual characterisation) for bifacial 
retouched pieces (HB= hafted bifacial pieces; NHB= non-hafted bifacial pieces). 
Excluding data for transect 14. 
Thus, while unretouched data indicate that the suggested links between 
obsidian type and source location do exist, modified material shows a more 
complicated picture. It should be again emphasised that these patterns 
specifically apply to cortical artefacts. It is much more difficult to examine 
whether or not non-cortical SA, SB and SC artefacts indicate primary or 
secondary source use. 
SA SA/SB SC SC/SB Total 
on-cortical 23 25 18 8 73 
Unifacial blade blanks Types 1-2 1 1 6 - 8 
Types 3-4 2 11 - - 13 
Non-cortical 44 62 27 18 151 
Unifacial flake blanks Types 1-2 28 11 29 23 91 
Types 3-4 4 9 2 1 16 
Non-cortical 20 9 7 9 45 
Unifacial other blanks Types 1-2 14 1 10 3 28 
Types 3-4 1 3 1 1 6 
Non-cortical 7 8 3 2 20 
Non-hafted bifacial pieces Types 1-2 - 2 1 - 3 
Types 3-4 - 2 - - 2 
otal non-cortical 94 104 55 37 290 
otal cortex types 1-2 43 15 46 26 130 
Total cortex types 3-4 7 25 3 2 37 
Table 6.29. Correlation between cortex types and visual source characterisation 
for all secondary technology. 
Material characteristics: aesthetic preferences. 
Exploration of selection criteria and potential aesthetic preferences based on 
visual characterisation of material characteristics showed that two-thirds of the 
Riu Mannu primary blade technology contained one or both of two diagnostic 
features: translucency and/or banding (see Section 5.3.2.2; Table 5.27). 
Analysis of secondary technology shows similar patterns (Table 6.30). 
Secondary flakes (and other blanks) have higher percentages (42.2% and 61 % 
respectively) of non-diagnostic features than blades (24.8%) or non-hafted 
bifacial pieces (20%). Banding, both translucent and non-translucent, is again 
a predominant characteristic with translucent banding occurring slightly 
(56.3%) more often. 
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Material Characteristics Flake 
(n=258) 
Blade 
(n=101) 
Non-hafted bifacial 
pieces (n=25) 
Other 
n=80 
Glossy Black/Grey 27.5 18.3 12.0 45 
ompletely Translucent 0.4 - 4.0 - 
ompletely Translucent + Internal Patterning 2.3 9.7 12.0 - 
Marginally Translucent 9.3 1.1 12.0 2.5 
Marginally Translucent + Internal Patterning 7.4 6.5 4.0 1.3 
ranslucent 0.4 1.1 - - 
ranslucent + Internal Patterning 5.8 22.6 20.0 6.3 
Glossy Black/Grey + Banding 3.5 3.2 4.0 1.3 
Glossy Black/Grey + Translucent 4.7 4.3 8.0 3.8 
Grey/Black Banding 20.5 25.8 16.0 20 
Possible Banding 2.7 1.1 - 2.5 
Red/Black Banding 0.8 - - - 
Opaque Black/Grey 14.7 6.5 8.0 16.3 
Table 6.30. Material characteristics for all secondary material (in percentages). 
Spatial distribution shows much local variety with little regional patterning. 
Some broad trends may be observed, whereby it should be recalled that 
sample sizes are low and data for transect 14 are absent (Figure 6.18; 
Appendix 6.6: Tables 4-5; also Figure 5.21 for primary technology data): 
" Data for primary and secondary blade material closely correspond in all 
three landscapes. Both have few diagnostic features in the Arborea, 
and high frequencies in the Marmilla (transect 10). High frequencies 
(>70%) of diagnostic characteristics occur in Campidano in transects 
04,09 and 23. A lower frequency (c. 60%) occurs in transect 07. 
" Secondary flake material in the Arborea and Marmilla mirror primary 
data, with low percentages for diagnostic features in the former and 
high ones in the latter. Campidano data differ from primary technology. 
Percentages are generally lower, except for transect 23 where they are 
higher, and transect 13 where they are similar. 
" Given the low number of artefacts it is unrealistic to talk about trends, 
but there are differences in frequency of diagnostic features for unifacial 
and bifacially retouched pieces (Appendix 6.6). Bifacially retouched 
pieces in the Arborea have a high frequency of diagnostic features. 
Unifacially modified flakes and blades, however have few diagnostic 
features. In Marmilla transect 10 they more or less correspond to blade 
data, while in the remaining transects (04,11 and 23) percentages of 
diagnostic features are higher than blade and flake material. 
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6.4.2.3. Opening strategies 
Few inter-source differences existed in opening strategies for primary flake and 
blade technology (see Section 5.3.2.3; Tables 5.29-5.30). Figures for 
secondary material are slightly different (Tables 6.31-. 6.32). Cortex types 1-2 
contain fewer artefacts with less than 25% cortex, but substantially more with 
75-100% cortex. This difference is linked to technology, since neither blades 
nor bifacial pieces contain any cortex types 1-2 over 50%. Lastly, as with 
primary material, modified blades from both primary and secondary sources 
have higher frequencies (60% vs. 40%) of low (<25%) percentages of 
remaining cortex. 
Flake Blade NH bifacial N IR Ot her Tot al 
N % N % N % N % N % N % 
1-25% 45 42.1 5 62.5 6 85.7 33 64.7 17 48.6 106 50.9 
5-50% 16 15.0 3 37.5 1 14.3 9 17.6 7 20.0 36 17.3 
0-75% 14 13.1 - - - - 5 9.8 4 11.4 23 11.1 
5.100% ý 
1 
32 29.9 - - - - 
t 
4 7.8 7 20.0 43 20.7 
Table 6.31. Cortex percentages for cortex types 1-2 for secondary material. NH= 
non-hafted. 
Flake Blade Non-hafted bifacial N /R her Total 
N % N % N % N % N % N % 
1-25% 8 44.4 9 64.3 7 87.5 26 66.7 4 66.7 54 63.5 
5-50% 8 44.4 3 21.4 1 12.5 7 17.9 1 16.7 20 23.5 
0-75% 1 5.6 1 7.1 - - 5 12.8 1 16.7 8 9.4 
5-100% 1 5.6 1 7.1 - - 1 2.6 - - 3 3.5 
Table 6.32. Cortex percentages for cortex types 3-4 for secondary material. 
Examination of the location of remaining cortex revealed differences between 
opening strategies for primary flake and blade technology. Raw material from 
secondary sources was procured for flake production in the form of cortical 
nodules and was reduced away from the source. Raw material for blade 
production was procured at primary and secondary sources and consisted of 
semi-cortical nodules or prepared cores (Table 5.30). Analysis of the locations 
of cortex on modified flakes and blades further illuminate the observed 
differences in opening strategies (Table 6.33). Firstly, modified flakes show a 
much wider variety in cortex locations than blades. This partially reflects the 
greater directionality in knapping strategies, but it also suggests reduction of 
cortical nodules. Secondly, cortex on modified blades is mostly located on 
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distal and/or lateral sides, irrespective of source location. Lastly, cortex on 
modified flakes with cortex types 3-4 is also situated on lateral and distal sides. 
Thus, there is evidence for some degree of differential source location use. 
Flake production on secondary source material suggests reduction of cortical 
nodules, while flake and blade material from primary sources indicate reduction 
of semi-cortical nodules and/or prepared cores. 
Types 1-2 Types 3-4 
Cortex Location Flakes 
(n= 104) 
Blades 
n=8 
NH bifacial 
n=2 
Other 
n=14 
Flakes 
n=16 
Blades 
(n=13) 
NH bifacial 
n=2 
Other 
n=4 
Platform 7.7 - - - 6.3 7.7 - 25 
Proximal 1.0 - - - 6.3 - - - 
Lateral side(s) 26.9 37.5 - 28.6 37.5 53.8 - 25 
Middle 17.3 - 100 35.7 - - - 25 
Distal 6.7 50.0 - 7.1 18.8 15.4 100 25 
Bottom (of core) - - - 7.1 - - - - 
Platform & lateral 2.9 - - - 6.3 - - - 
Platform & dorsal 1.0 - - - - - - - 
Proximal & lateral 1.9 - - - - - - - 
Middle & lateral 2.9 12.5 - - - - 
Middle & distal - - - - 6.3 - - - 
Distal & lateral 4.8 - - - 6.3 15.4 - - 
Bottom & side (of 
ore 
10 
Platform, lateral & 
istal 1.0 - - - - - - - 
II but proximal & 
lateral 1.0 - - 
II but proximal 3.8 - - - - - - - 
Il but lateral 
side(s) 
6.7 6.3 - - - 
Edges - 7.1 - - - - 
ll dorsal 13.5 - - 14.3 6.3 7.7 - - 
Table 6.33. Cortex location for cortical secondary pieces. NH= non-hafted. 
6.4.3. Raw material selection: discussion and conclusion 
Size analyses for modified flakes and blades corresponded to data derived 
from primary flake and blade technology, suggesting similar raw material 
selection criteria existed. Artefacts are larger, but not exceptionally so. 
Exploration of relationships between size distribution and distance to primary 
and secondary raw material sources revealed patterns comparative to figures 
for debitage and cores. There is a close, but not exact, correlation between 
sizes of modified flakes and local secondary SC sources. Data for blades are 
less conclusive and may indicate a mixture of primary and secondary source 
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use. A correspondence between large bifacial pieces and distance to raw 
material source exist for two specific locations, 04-B and 23-C; measurements 
for all other bifacial pieces are remarkably similar. 
Source data are largely consistent with primary flake and blade technologies. 
Based on cortical data primary source use is suggested for blades, and 
secondary source use is linked to flakes. One must keep in mind that most 
bifacial pieces are non-cortical, and that most contain primary source cortex 
despite their proximity to secondary sources, as is the case for instance in 
transect 14. Visual characterisation once again corroborated primary 
technology figures. SA and SA/SB obsidian are the most common amongst 
modified blades and bifacial pieces. It is also prevalent amongst flakes, but 
they contain a stronger SC and SC/SB component. Interestingly, examination 
of the correlation between cortex and visual characterisation data showed a 
marked contrast with primary flake and blade technology. The basic 
association between blades = primary source use and flakes = secondary 
source cortex is maintained, but a considerable portion of SC flake material 
also contained primary source cortex. 
Examination of opening strategies through remaining cortex percentages and 
cortex location indicated that different blank selection criteria existed. Cortex 
data for blades and bifacial pieces suggest that either non-cortical blanks were 
modified or those retaining less than 50% cortex. When present, cortex is 
mostly positioned on lateral and/or distal sides. Flake data show a higher 
cortical component with more pieces containing higher percentages of cortex, 
and a wider spectrum of cortex locations. Data on cortex position also largely 
correspond to unmodified data, supporting earlier noted different raw material 
selection criteria and procurement strategies. Flake material suggests 
reduction of cortical nodules, while blades indicate reduction of semi-cortical 
nodules and/or prepared cores. Lastly, exploration of material characteristics 
for aesthetic preferences mirror trends noted for unretouched artefacts. 
Retouched blades and bifacial pieces contain higher percentage of diagnostic 
features, translucency and banding, with some evidence for regional 
patterning. 
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6.5. Secondary technology: conclusion 
Three things have negatively influenced my exploration of secondary 
technology as a socially-embedded practice: 1) the initially applied traditional 
theoretical framework, which conflated retouch with use, and 2) the 
corresponding focus on describing the static end-result of retouch to construct 
a tool typology, and 3) the clear problems in distinguishing between types of 
modification, i. e. intentional and pseudo retouch. Nonetheless, this analysis 
brought some noteworthy patterns to the fore. 
Only small percentages of Rid Mannu assemblages are modified, despite the 
problems in clearly identifying intentional modification. Density and distribution 
analysis showed clear clustering of modified pieces in two areas, 
corresponding to patterns noted for primary material and irrespective of type of 
modification: 1) in the wider area along the river Mögoro in the Campidano 
plain and 2) on Mögoro terraces in the Marmilla. Unifacial modification is most 
common and widespread, while bifacially retouched pieces are strongly 
concentrated in two site locations - 04-B and 14-B - but a considerable 
percentage occurs in isolation or assemblages where contemporaneity with 
pottery is tenuous at best, i. e. in transect 02 and 11. The implications are 
interesting given that distribution patterns reflect not just locations where 
retouching took place, but also indicate use and discard patterns (see Section 
7.2). 
It has proven difficult to separate intentional and pseudo retouch. Analysis 
indicates that most modification was ad hoc, but some very broad traditions 
were nevertheless recognised. Site 04-B contains the only sizeable collection 
of modified blades which, when correlated to basic tool types used in lithic 
studies, resemble 'knives' (see Table 6.1). Modified flakes are found more 
widespread and have more variation in attribute patterning. Most are end, side, 
and convergent scrapers and knives. Data for transects 04 and 10 suggest that 
local 'standardised' trends existed, as both contain the bulk of parallel double- 
work edge modification (e. g. on both lateral sides or at proximal and distal 
sides) and modification at a 900 turn. There is a strong concentration of tanged 
arrowheads, complete and fragmented, in site 14-B, which is echoed by the 
distribution of pieces with non-invasive bifacial and/or alternating retouch. 
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Intermittent recording notwithstanding, it is intriguing that the few bifacial 
pieces for which unskilled knapping is (tentatively) suggested are exclusive to 
04-B and 14-B. 
Comparisons between size distribution for primary and secondary blade and 
flake technology revealed few differences and indicated similar procurement 
and production strategies. Moreover, examination of the spatial relationships 
between size distribution and distance to raw material sources revealed 
patterns comparable to figures for debitage and cores. There is a close, but not 
exact, correlation between sizes of modified flakes and local, secondary, SC 
sources. Data for blades are inconclusive and point to the use of both primary 
and secondary sources. The spatial relationship between bifacial pieces and 
raw material sources is also weak, and is only clear for two specific locations - 
04-B and 23-C. 
Source data are also largely consistent with primary flake and blade 
technologies. Using cortical data it is proposed that primary sources were 
predominantly selected for blade modification, and secondary sources for flake 
modification. It is noteworthy that cortical primary source cortex prevails on 
bifacial pieces, even though the sites are close to secondary sources. Visual 
characterisation once again corroborated primary technology figures. SA and 
SA/SB obsidian predominates amongst all modified pieces, but more strongly 
among blades and bifacial pieces. Modified flakes contain a stronger SC and 
SC/SB component. Correlation of cortex and visual characterisation data 
revealed a marked contrast between primary and secondary flake and blade 
technologies. A considerable portion of modified flakes attributed to SC 
obsidian contained primary source cortex. Thus, modified flakes and blades 
suggest a link between source location and modification whereby material from 
primary sources, in particular SA, but also SC, were modified more frequently 
than material from secondary sources. 
Examination of remaining cortex percentages and cortex location support 
earlier noted different raw material selection criteria and procurement 
strategies (see also Section 7.1). They also provide further support for the idea 
that differing selection criteria and extent of modification existed for flakes and 
blades. As with debitage and core data, modified blades and bifacial pieces are 
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mostly non-cortical blanks or retain less than 50% cortex, which is positioned 
either on lateral and/or distal sides. Cortex data for modified flakes also 
correspond to debitage and core data. Compared to their blade counterparts, 
they contain a higher cortical component, more pieces with higher percentages 
of remaining cortex, and a wider spectrum of cortex locations. Thus, modified 
flake material suggests reduction of cortical nodules, while blades indicate 
reduction of semi-cortical nodules and/or prepared cores. Lastly, exploration of 
material characteristics for aesthetic preferences mirror trends noted for 
unretouched artefacts. Retouched blades and bifacial pieces contain higher 
percentages of diagnostic features, translucency and banding, with some 
regional patterning. 
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Chapter Seven 
Sardinian Iithic taskscapes and landscape 
The main aim of this thesis has been to explore the spatial and temporal 
dimensions of the Sardinian lithic landscape. Following Bourdieu's (1990) 
concept of practice, Dobres's (2000) redefinition of technology as a verb and 
arena for interaction and Ingold's (1993) concepts of landscape and 
taskscapes, this thesis sees lithic technology as an inherently social practice 
(cf. Section 2.6). In keeping with lithic studies, lithic technology is explored 
through three main interlocking acts: procurement, production and use/discard. 
Given that these have left traces in the physical landscape, it becomes 
possible to explore the spatial and temporal structure of the lithic landscape. 
This chapter first discusses the traditions and variations of the three lithic 
taskscapes recognised in the Riu Mannu dataset, and how these tie in with 
current studies in Sardinian and Mediterranean archaeology. Secondly, it 
discusses how this research has addressed the temporality of the lithic 
landscape. 
7.1. Riu Mannu lithic taskscapes 
Primary and secondary technology analyses have revealed a wealth of 
procurement, production and use/discard traditions and variations (Figures 7.1- 
7.2; Table 7.1). Their spatial distribution patterns are continuous across the 
three physical landscapes of the research area (see Sections 5.1; 6.1). 
Obsidian procurement, production and use/discard practice is spread out 
across the valley and the terraces of the wider M6goro river area. A second 
much smaller distribution exists in the transitional Arborea/Campidano region. 
The regional distinction is therefore only maintained for the ease of 
presentation, and not for the discussion of the results. This section briefly 
highlights some of the main traditions and variations in data before discussing 
their interpretations and implications for study within the wider Sardinian and 
Mediterranean framework. 
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7.1.1. Traditions and variations 
Three trends stand out among the main traditions in the Riu Mannu dataset 
(Table 7.1). 
Firstly, procurement strategies are long-lasting in spite of a spatially and 
chronologically diverse dataset. Two main traditions can be recognised: 1) 
direct procurement of unprepared cortical nodules at secondary sources, which 
were very similar in size and shape despite the wide variability in raw material 
availability. They were brought back to sites for reduction, and 2) re-use of 
material (large cortical flakes, chunks and core fragments) that had been flaked 
previously and/or elsewhere for bipolar flake production. There is also a 
general connection between technology and obsidian type. Blade production 
and bifacial pieces are most frequent in SA obsidian, bipolar cores in SC and 
flake production in SA and SC. This trend is mirrored in diagnostic material 
characteristics. Diagnostic features such as banding and translucency are 
more strongly associated with blade and arrowhead production, and less with 
flake production. 
Secondly, there is a close correspondence between production and 
use/discard, find contexts and procurement strategies. Cortical nodules are 
obtained from secondary and primary sources, brought to settlements, where 
flakes and blades are knapped, used and discarded (Figures 7.1-7.2: green 
bullets). 
Lastly, strong primary flaking chalne opOratoires exist. Single-stage platform 
reduction predominates in both blade and flake production while single-stage 
and double-stage bipolar reduction is a second strong tradition in flake 
production. Direct hard hammer percussion is also a strong tradition, with 
secondary flaking predominantly informal and unifacial. A wide variety of 
strategies exist but a small set of'tool' types are recognised. 
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Figure 7.1. Production and use in the Arborea and Campidano. 
Key to map: 
Yellow= use/discard blade technology 
Pink= production, use/discard blade technology 
Orange= production blade technology 
Red= use-discard bifacial pieces 
Light Blue= production bifacial pieces 
Dark Blue= (re)use/discard of flakes and blades 
Green= production & use/discard flake technology 
Light Green= flake / blade production, flake use/discard? 
Purple= use/discard flake technology 
Black= limited nodule testing at secondary source zone 
White= secondary source zones 
Variations also exist and fall within four main patterns: 
" Two other procurement strategies may potentially be recognised: 1) 
direct/indirect procurement at primary and secondary sources where 
macro cores were prepared, and taken to sites for further flake and 
blade production, 2) potential re-use of flakes and blades at later 
prehistoric settlements. This type of re-use differs from the one just 
discussed, because there are no indications that that they were used 
for further knapping. Re-use refers to other activities, although this is 
not the only explanation for the presence of these artefacts (see 
discussion in Sections 7.1.2.2; 7.2.2 below). 
0 Spatial separation in production and use/discard exists for blade and 
flake technology. Four, admittedly very small, assemblages hint at 
spatially separate phases of blade technology. Two sites predominantly 
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indicate blade core preparation, maintenance and reduction (12-a; 23- 
C), while at two others (04-c and 05-D) use/discard is most likely. Flake 
production and use/discard is likewise discrete, more widespread but 
also problematic to interpret (see below). Two types of find contexts 
exist: 1) flakes (and sometimes blades) are found at late prehistoric 
sites, perhaps indicating re-use or residuality of flaked material and 2) 
use/discard of (un)modified flakes and blades in small localised lithics- 
only concentrations or in isolation. 
" Variations on the main primary flaking chaine operatoires include ad 
hoc and bipolar'blade' (i. e. blade-like flakes) and flake removals as well 
as double-and multi-stage cores with various combinations of platform 
and bipolar flake and blade removals. 
" Bifacial (non-invasive, extensive and alternating) modification forms a 
small portion of the Rid Mannu secondary technology. Arrowheads and 
other bifacial pieces are concentrated in two locations (04-B and 14-B), 
where their production and use/discard corresponds or they are found 
in isolation, presumably indicating (un)intentional discard. 
It is the interplay between lithic traditions and their variations and spatial 
relationships, however, that highlights the complex subtleties of the studied 
dataset and the inherently social character of lithic practice. Detailed 
examination of the relationship between source location, obsidian types, 
primary and secondary chaine operatoires and aesthetic preferences, show 
that raw material availability, subsistence or sedentism/ mobility cannot solely 
explain procurement, production and use/discard patterns, as has commonly 
been argued in traditional lithic studies (see Section 2.3). 
Site 04-B is a good example. This Neolithic/Chalcolithic settlement lies in a 
dispersed secondary source area, which is part of the wider Mögoro source 
zone. Despite its position, secondary source use does not predominate, but 
three combinations of source locations, obsidian types, chaine operatoire and 
aesthetic preferences exist. Firstly, bipolar flake production and use/discard 
are tied to secondary SC source use, presumably procured from its immediate 
surroundings. Secondly, cortical nodules from non-local primary SA, and again 
presumably local secondary SC sources, are used interchangeably for platform 
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and blade flake production, both with high percentages of visually distinctive 
features - translucent and non-translucent banding. Lastly, primary SA 
obsidian with a high degree of translucent banding is virtually exclusive to 
bifacially retouched pieces. Interestingly, unifacially modified flakes and blades 
have lower percentages for diagnostic characteristics. Raw material with 
diagnostic features was perhaps selected deliberately for extensive 
modification because of aesthetically pleasing features, as well as the allegedly 
better knapping qualities for SA obsidian (cf. Hurcombe and Phillips 1998). 
The spatial distinction between 04-B and nearby 04-c is accompanied by a 
difference in taskscapes. Onsite blade production and use/discard are clearly 
present and form a coherent unit at 04-B. The lithic assemblage at 04-c on the 
other hand, provides little evidence for onsite blade production and 
predominantly points to use/discard of unretouched complete and fragmented 
blades. Source data further underline these differences. At 04-B blades are in 
both primary SA and secondary SC obsidian with a slight predominance for the 
former, while secondary SC obsidian is prevalent at 04-c. Taskscapes at 04-c 
show additional differences. Flake production and use/discard correspond, but 
knapping strategies contrast. Cores predominantly indicate single and double- 
stage bipolar flake removal, while debitage and side-struck core platform 
rejuvenation flakes demonstrate platform flake reduction. 
In sum, examining traditions and variations in procurement, production and 
use/discard, and especially their relationships and spatial coherence from a 
variety of research angles, teases out subtle differences that may otherwise be 
overlooked. In the next section I incorporate my findings in existing models of 
procurement, production and use/discard. 
-345- 
w d) o 
`ý 
cp 
N r N 
0 N ON O 
LL: :3 
NO 
o 0N tl5 0 C 
y ui 
m c1j 0 a 8 ,N O 
M 
N 
vN 
Qw O 
4 
r- 
tý 
N 
d 
-L 
N d O 
L 
Nr 
m p 
Oý 
O = O m 1ý 
r' 
O u) 2 
N .7 N fC 
a)4 
b r' 
C 
ja 
, 
or m ( ) m p 9 ý ýU 
E (O N 
O 
ON 
Ö 
 s ý n 
r 
7 c6 -j Ö N 
Ö 
UO 
QQ m <C ß Q "OLZ 
Yý 
yQ Z: 0 Lm 
w OM i- 
Ö Ö Ei Ö LL id i ON N - 
QoV 
'0 
C 
Ö 
21 
O 
C W f 0 C "p 
OC 
N 
m 
EC 
28 0 Co 
o, p O 
1 - 
14- o (OA 
- 
G) "O' N "7p M 
, M 
2.0 
Z 
N nC N " 
C 
8 w CL -he Nä 
y 
Co 
Z' 
O 
ö 
OO 
N 
O a 
V 
Ö d 
E 
(0 N 
'o °) N 
O fC 
fC 
C 
ý. 0 O 
N 
- C1 
cv O8 
O 
N N fp 
cC 
Z 
w 43) 
. yN 
` 
N d 
C aNi °! 
i 
y 
`m c `? 2 
VV 
vtt Z .-v m 
ýo 
0 N 
- 
N 
a$ 
(U N 
- W aas 
7 
c 
0 
v 
r- _ -0-0 > tr L :a 12- oC C x LL =i /) - Z Z) mQQ 
5 
Ö 
ýo Q m Cd 
z 
O 
mO i 
ö 
iz 
$d 
rÄ 
~ 
= cý 
m aö 
3ýui 
E-? 
c 
4 
w cli M. 2 .0 d 
ýv'L O (5 En y 
-am 
x V 
-ä X 
' am c'v 
$ mw 
Z= es 
ß 
d 
0 nä0 
h o 
-m a 
c 
c 
b 
m0 
de0 
(0 3 cý 
r_ o: ý 
, op 
a 
e co u. M 
0 m 1_ O- 
-om( O Co - c r- Ný W N p d C co Vi aov 
Ct 
rom 
O 
- 
N 
d 
d 
ý 
ý0.. Q 
ON 
ý 
O (n 
lC0 < ý 
Co 
,0 C m 
i 
X- e- «o 316 To ÖN 
. i3 
Q Cý O 
7 
C0 
Q 0 
C äU) 
O Lý 
U f 
-O 
!. L 
O 
Q L-0 N 
-0 .2 
fCp 0 Y aN )C 
C 
8 <0 Ö 
e} 
O 
O 
. 92 
,mm 
N 1m O 
2 U) 
8 (ý6 
a CY, CN C O ý{ 
ä01N 
6N C ö r- CC O O, 
C1 CV öQ 
9 Z) CL M 
.. 
$ 
_ 
C cC 
N t E 3ý ° . 92 CO °*a w öO ý e ým'ý 0 °A E ý W Z 
x 
m o 
t_ Ö N 
NO 
a 
N Ö. 
(U «i CC 4N N 
A 
N 
0 
CCO 
W Q- O 2 mmLL 070. - E oU Co fn l0 
C N N 
O 
N 
N 
O C 
O 
O 
ß 
0 
- C 
E 
2! 
Zº 
(0 
o 
0 N 
c8 >^ cm 0) N 
C 
ZC Co 
. 
N 
is 
E 
U 
o 
n 
a 
t 
0 
y 
m 
O 
0c 06 (0) m C) 
C ) 
C) 
N m ä E y Y vi 
m°ä ' c pv 
cCC 
0m; 
ý 
- 
cp 
hi 
8 cc C tý 0 f0 0p 
'C C 
c0 
"N 
º - üý=N ö v°', 0 ö Z) 5 äm L. L. ä oo 
v M 
O 
U 
r- D N N m a m _ ý Q 
Y 
M 
( 
r Ö O _ C CD 
e4 
`" -0 
i 
-0 
= 
06 
C m C 
O 
y 
t O m 
«ý1 
O u7 
p, 0 
N 
M to 
Lu p C p 
O 
p 
yO 
C). = 
C O > > L 
m Cd 
0 
CO 1- m CN 
0 
C 
cm g 
2 `NOD 
NON 
t 
a N 
_ 
90 
¢ E 
Eyd 
m m O 
H e r r 
O 
ýv - m c 
' QU 
N N 
3 , 
02 ý 0 IL a ÖN 2 J 
N 
ON y c0 
7 y 
U 
ä 
C O 
U 
a 
\ 
y OL 
O N 
CL `° Co 
a 
a) m (1) > 
° 
m c oö 
C 
CN .. t s i e 
to 
Co - 
t 
- tu L 
0O 
= 
> 
° OC QO 
VO 
N cß - 
OC 
O 
V) N N 
L 
U 
tA. CNd 
ý'8Y 
t O 22 O_)CIN 
Q` ýn ZZ E 
V 
E co 
N 
aN 
9 Oc m v 
0 
C YU r 
,C CýN = 
C O 
> 
t) 
0 
N 0 
O 
C> gN 
y 2 
(1) NE 
C 
. 't5 O 
m L mö 
C cCO N f0 f6 w 
Y 
Y 
N ° 
¢ 
0v 3 tu m 5: 3: 0 
Qcco° 
m C 
c a 
j N 
Y 
d 
Ü 
C 
O 
Q) M EC D 
N 
E N ( O 
_ Co 
ý 
fC p 
CF C 
N 
O 
2ä ! ü) m 
N 
C 
O 
N 
O 
v 
N_ 
N 
C 
ß 
O 
C., 
V 
ü O 
I. 
CL 
C 
E 
O I- a 
co 
C 
f" 
ti 
cý 
12 
Riu Mannu 
Marmilla 
Ru. 
AM Flumineddu Giara 
10 di 
Siddi 
Uras 
E 
N 
" a 
c" 
k 
Riu 
C" 
, 
Mogoro F -*- {KM b aorge 012 
14 
11 
Marrnilla 
Figure 7.2. Production and use/discard in the Marmilla. 
Key to map: 
Orange= production blade technology 
Red = use/discard bifacial pieces 
Light Blue= production bifacial pieces 
Dark Blue= (re)use/discard of flakes and blades 
Green= production & use/discard flake technology 
Lime Green= strike-a-light 
Purple= use/discard flake technology 
White= secondary source zone 
7.1.2. Organisation of procurement, production and use/discard 
Until recently, few Sardinian lithic studies have systematically explored the 
organisation of procurement, production and use/discard, although several 
ideas have been put forward (see Section 1.3; Table 1.5; but see the aims of 
the recently started Monte Arci project, Luglie 2004a). Tykot has proposed a 
procurement model in which the Oristano province is considered an open 
access and direct procurement supply zone with simple, down-the-line 
exchange networks for the rest of the island (see Section 4.2.2; Table 4.3; 
Figure 7.3). Following this model, and given that most Riu Mannu transects lie 
in the Cagliari province, indirect procurement was expected to be predominant. 
Analysis of Riu Mannu data has revealed a more complex picture. 
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Figure 7.3. The four Sardinian provinces and the Riu Mannu research area 
This research has used seven lines of evidence to examine procurement 
strategies: 1) size comparisons between primary and secondary technology, 2) 
the ratio of previous removals on cores to debitage and modified pieces, 3) the 
degree of spatial separation of knapping strategies, 4) cortex data, 5) opening 
strategies, 6) raw material selection criteria, and 7) exploration of the 
relationship artefact size and distance to raw material sources (also Table 
3.21). 
Four possible procurement strategies have been recognised: 1) direct 
procurement at primary and secondary sources for flake and blade production. 
Raw material procured consisted of cortical nodules that were medium (fist- 
sized) to large in size, and rounded to sub-rounded in shape, 2) direct or 
indirect procurement at primary sources for blade and flake production. Macro 
flake and blade cores that were prepared elsewhere, either directly at the 
source or in other sites, were brought to the site for further reduction, 3) Re- 
use ('direct/indirect procurement') of previously flaked material worked 
elsewhere - large cortical flakes, chunks and core fragments - for bipolar flake 
production and 4) direct/indirect procurement ('re-use') of previously and/or 
elsewhere produced flakes and, to lesser extent, blades for use without 
evidence for further reduction. 
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7.1.2.1. Direct and indirect procurement 
Direct procurement of unprepared cortical nodules at primary and secondary 
sources that were brought back to sites for reduction is clearly attested in the 
Riu Mannu dataset (Table 7.1). A similar picture - pebble-based on-site 
reduction - emerges from other settlement studies recently carried out by 
several Sardinian archaeologists (see Section 1.3.2; Table 1.8). 
Indicators for indirect procurement in the Rid Mannu dataset are more 
ambiguous. A few potential pointers exist such as spatial separation of primary 
knapping stages, the introduction of prepared cores and discrepancies 
between core and debitage data, but these are neither extensive nor 
straightforward. Three points hint at indirect procurement for blade production: 
" Two small Rid Mannu sites suggest spatial separation for blade 
production. Site 12-a, located close to primary source zone SA, is 
predominantly indicative of blade core preparation and/or maintenance, 
while 23-C suggests reduction of prepared blade cores, again indicative 
of primary SA source use. 
" Two other small-scale sites (04-c, 05-D) suggest use/discard of blades, 
with little indication of production such as cores, core rejuvenation 
pieces, debris and cortical debitage. 05-D hints again at use of primary 
SA source use, 'while 04-c mostly suggests secondary SC source use. 
" Cores with blade removal are more often reduced to the point of 
exhaustion than flake cores (Table 5.36). 
Similarly, three aspects might be indicative of indirect procurement for flake 
production: 
" Low cortical percentages (c. 30%), few pieces of more than 50% 
remaining cortex and discontinuous cortex removal patterns point to 
reduction of prepared cores for flake production from primary SA and 
secondary SC sources at 14-B and primary SA and SC sources at 13- 
C. 
" Certain places (e. g. 02-A-D, 07-B-J, 10-C, and 14-B) have indicated a 
discrepancy between chaine operatoires on cores (single- and double- 
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stage bipolar reduction) and on detached pieces (platform reduction) for 
flake production. 
"A difference exists between numbers of previous removals on cores 
versus numbers of minimum numbers of detached pieces, in particular 
for flake production (Table 7.2). 
Arborea Cam pidano Marmilla l T t 
02 05 04 07 09 13 23 10 11 12 14 a o 
MNI Blades 5 6 116 10 3 6 24 3 - 4 7 184 
Blade removals on cores 6 - 124 16 7 6 17 13 - - 12* 
,, AN[ Flakes 61 19 468 116 54 15 103 229 7 14 382 1468 
Flake removals on cores 15 8 106 15 25 15 11 28 - - 55* 
Table 7.2. Comparison of the number of flake and blade removals on all cores 
and the minimum number of individual debitage pieces (complete and proximal 
pieces only). *= excluding 18 unstudied cores. 
Separate lithic taskscapes for flake technology exist but exploring procurement 
strategies is limited by their assemblage composition. Most assemblages are 
isolated or small-scale concentrations of modified and unmodified flakes (Table 
7.1; Sections 5.1; 6.1 and Figures therein). They probably imply use/discard, 
although their in situ character is problematic (see 7.2. below). A second group 
of separate taskscapes consist of cores. In comparison to other artefacts, they 
are most frequently found in isolation. At times, cores are also absent where 
core rejuvenation flakes, debitage and debris testify to onsite production (see 
Section 5.1.5). Several interpretations are possible, which are not necessarily 
mutually exclusive. First of all, and pertaining to their absence in locations of 
production, it has been tentatively suggested that cores have a more mobile 
life history and may be indicative of indirect procurement Secondly, and 
pertaining to their frequent occurrence in isolation, they may reflect distinct 
core use/discard patterns. Most isolated cores are single or double-stage 
bipolar cores. They may represent onsite discard, i. e. left behind after flake 
production. It is also possible that they reflect discard of tools. It has been 
suggested in the wider debate on bipolar technology that they are tools, 
wedges, or piece esquillees, rather than cores (Andrefsky 1998: 119-120; 
Shott 1989c). Regardless of artefact type, the majority of isolated cortical 
pieces indicate secondary SA and SC source use, although a few point to 
primary SA source use (Appendix 5.11; Table 7.3). 
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ortex types Obsidian type 02 05 04 07 09 13 23 10 11 12 Total 
SA I - 6 - 2 - 6 5 3 1 24 
Non-cortical SA/SB? 7 - 6 1 5 2 5 3 4 - 33 
SC 1 1 4 1 - - 5 3 2 - 17 
SC/SB? 2 - 7 - - - 1 1 1 1 13 
SA 2 - 8 - 1 1 7 2 - - 21 
1-2 (secondary S A/SB? - 1 8 - 2 - 2 - 1 - 14 
ource cortex) SC 2 - 13 - - - 6 3 1 - 25 
SC/SB? - - 3 - - - 4 1 1 - 9 
SA - - 5 - - - 1 1 - - 7 
-4 (primary S A/SB? 2 - 7 1 - - 2 2 - 2 16 
ource cortex) C - - 4 - - - - - 4 
C/SB? 1 - - 1 - - 1 - - - 3 
18 2 71 4 10 3 40 21 13 4 186 
Table 7.3. Source location and obsidian types for all isolated Riu Mannu finds, 
excluding transect 14. 
Examination of procurement strategies at source zones provides further 
information. Earlier, a discrepancy between the use of and at the Monte Arci 
source zones was noted. Limited evidence for reduction at SA and SB sources 
contrasts with the clear proof of their use seen in sites across Sardinia and 
elsewhere. It was suggested that both procurement of cortical nodules, taken 
away for reduction and the existence of prehistoric quarries in the Monte Arci 
SA source zone cannot yet be ruled out (see Section 4.2.1; Table 4.1). Firstly, 
modern perlite quarrying has severely affected archaeological recovery in 
these zones. Secondly, as just discussed, at least four Rid Mannu sites 
indicate reduction of primary SA cores that were prepared elsewhere, 
presumably at least in part in the source zones. Macroblade core production is 
recognised at Sennixeddu, an extensive prehistoric quarry in the Perdas Urias 
SC source zone on the Monte Arci, and certainly testifies to such a process 
(Luglie 2004a). Most Riu Mannu secondary sources do not show any evidence 
for nodule testing, core preparation or reduction. There are two exceptions, 02- 
a demonstrates small-scale nodule testing, while 04-B is a settlement on top of 
a wider secondary source area. 
Four points of caution also need to be considered before the existence of 
indirect procurement can be confirmed. Firstly, unprepared cortical nodules 
can be exchanged, 2) direct percussion often results in core fragmentation 
especially obsidian given its brittle character so that the absence of cores and 
discrepancies between removals on cores and detached pieces need not 
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reflect exchange, 3) spatial separation of reduction and the existence of 
quarries are not straightforward indicators of indirect procurement (see Section 
1.3.3) and lastly, 4) there are no clear exceptions in observed chalne 
operatoires that suggest finished pieces were brought in. 'Exotic' raw materials, 
exceptionally large pieces or extensively retouched pieces are all absent, 
although flint artefacts may be an exception (see Table 1.8). Clearly, 
distinguishing direct or indirect procurement is not as straightforward as usually 
assumed. 
7.1.2.2. Re-use? 
Two other trends have been recognised that could indicate a shift away from 
exploitation of raw material sources to re-use as a procurement strategy, 
although this interpretation is not straightforward. Firstly, flaked material - 
(non-)cortical flakes, chunks and core fragments - are re-used as parent 
material for bipolar reduction. It is presupposed that the flaked material 
selected for re-use is acquired from the immediate surroundings and is not 
obtained from elsewhere. Bipolar technology and its use of previously flaked 
material as parent material occur throughout the research area (see Section 
5.3.1; Table 5.20). This type of re-use does not appear to be tied to a particular 
period, as it occurs in contexts ranging from the Neolithic to the Punic period 
(Tables 7.4-7.5; for discussion of chronology see 7.2 below). 
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Table 7.4. Find contexts for Riu Mannu non-nodular parent material used in 
single-stage bipolar core technology. 
Key to table: 
*= Bipolar'blade' removal 
#= Ad hoc flake production 
t= Platform mixed flakelblade reduction 
$= Platform flake reduction. 
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Table 7.5. Find contexts for Riu Mannu non-nodular parent material used in 
double-stage bipolar core technology. 
Key to Table: 
*= Ad hoc'blade' core 
#= Platform flake & bipolar flake core 
t= Double-stage platform flake core 
$= Ad hoc mixed & bipolar flake 
Q= Platform mixed & platform flake 
f= Multi-stage platform flake and bipolar flake 
A second type of potential re-use is a small number of unmodified complete 
and fragmented flakes and blades that are found among several later 
prehistoric sites (Table 7.1). As stated above, the interpretation of this second 
group of finds is difficult. Both find context and chronology are problematic. 
There is no evidence that these artefacts were produced onsite, since any 
other primary flaking evidence is absent. Likewise, they do not show any traces 
of secondary modification (retouch) or re-use for bipolar reduction. Secondly, it 
is unclear whether or not the spatial contemporaneity with the late prehistoric 
pottery assemblages, also denotes a chronological contemporaneity. Two 
interpretations seem equally likely at this stage. They are contemporaneous 
with the late prehistoric date of the pottery assemblages and they were 
introduced as finished pieces, perhaps procured (hence re-use) from sites 
nearby. This phenomenon is seen elsewhere in the Mediterranean and 
certainly possible for Sardinia as well (for references see Section 2.5.1 or 
Karimali 2005 for a succinct summary). Secondly, they are not 
contemporaneous with the pottery assemblage and are residual from earlier 
activities. In this case they closely resemble the finds from other small scale 
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concentrations and isolated finds that are scattered across the research area. 
These are problematic to interpret (see Section 7.2.2. below). 
Procurement: conclusion 
In conclusion, a variety of procurement strategies have been recognised in an 
area for which archaeologists have generally posited just direct or indirect 
procurement. This research demonstrates that it is worthwhile to move beyond 
that dichotomy and explore procurement strategies in more detail. Moreover, 
contrary to traditional lithic studies, Rid Mannu data do not show a clear 
division among secondary sources, direct procurement and expedient 
technologies on the one hand, and non-local, primary sources, exchange, craft 
specialisation and curated technologies on the other (see Section 2.3; Table 
2.1). In the Rid Mannu dataset, primary and secondary sources are 
interchangeably local and non-local, associated with direct and indirect 
procurement, and virtually the entire dataset would usually be classified as 
'expedient'. Moreover, there are no indications that any of the procurement 
strategies are organised beyond a household level. Specialised control over 
raw material sources or production is notoriously difficult to establish 
archaeologically, although some physical markers for source control, greater 
standardisation, and stricter separation of reduction phases are often thought 
to be indicative (see Section 2.3). Current work at the Sennixeddu quarry has 
not revealed any archaeologically visible 'territory' markers. Examination of 
procurement strategies has only just started and has revealed figures similar to 
the Rid Mannu data, indicative of skill but not specialisation (Luglie 2004a: 
Table 1). Likewise, there is no evidence for control over sources or spatially 
distinct reduction stages at the Rid Mannu secondary sources. Very small- 
scale nodule testing was recognised at 02-a, and while 04-B is positioned in a 
secondary raw material source, there is little evidence for specialist or 
production beyond local requirements. 
7.1.2.3. Specialisation or skilfulness? 
I previously argued that chronological and socio-political boundaries, and the 
traditional view of technology as a nature-determined mechanism have created 
a binary opposition between expediency and curation/craft specialisation, 
whereby the former is overlooked in favour of the latter (cf. Section 2.6). 1 also 
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argued that exploration of skill on an assemblage level would be a more fruitful 
approach. This study has explored knapping abilities through four angles of 
interest (see also Section 3.4.2.4): 1) consistent levels within and across 
primary and secondary knapping strategies, traditions and variations, 2) 
technical errors such as overshot features, steps/hinges and steep platform 
angles, and 3) evidence for their corrections, and lastly 4) knappers' ability to 
manipulate the specifics of each raw material nodule. 
This study revealed that so-called simple or expedient assemblages, especially 
single-stage flake, blade and mixed flake/blade reduction and bipolar flake 
reduction are skilfully knapped. Four main points support this: 
" Co-efficients of variation for primary technology are lowest for bipolar 
reduction and blade production at 12-a and 23-C, suggesting higher 
than average skills (Table 5.31; Figure 5.23). Co-efficients for platform 
flake and blade reduction are very similar, echoing other similarities 
between the two technologies. Comparison of the ratio core stage to 
previous removals demonstrated that single-stage platform reduction 
was most effective, while bipolar reduction is most consistent (Table 
5.33). 
" Unifacial secondary technology figures are very similar to primary 
technology, thus reinforcing the idea that these were not made or 
brought in from elsewhere (Table 6.25). Bifacial pieces show a different 
picture, with the highest regularity of all Rid Mannu pieces for tanged 
arrowheads (Table 6.26). Their strong concentration in one location 
(14-B) combined with other evidence from that area is suggestive of 
arrowhead production, but the sample size is so small that any 
interpretation of specialisation remains speculative. 
" Examination of technical mistakes revealed two clear regional patterns 
(Tables 5.37-5.39). High percentages of step/hinge distal terminations 
on blades in transects 02,05,07 and 13 strengthen the idea that blade 
production may be separate from flake production, despite small 
sample sizes and low blade indices. Other indicators suggest 
inexperienced knapping ('novice' arrowheads, overshot flakes and 
blades) is concentrated in 04-B and 14-B. So-called novice cores are 
more dispersed (07-J, 09-A, 14-D and isolated in transect 23). They 
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also appear to be associated with later prehistoric assemblages, if 
contemporaneity of assemblages is accepted (see 7.2. below). 
" Core trimming flakes removing steps/hinges along the core surface 
show that technical mistakes were also corrected. 
Despite these interesting patterns, it is at present difficult to assess what these 
figures really represent. First of all, it should be remembered that all 
comparisons made are relative to the Rid Mannu dataset only, as there is no 
comparative material available from other Sardinian assemblages. The only 
exception to this is the recent study by Luglie (2004a) on the blade core 
production at the Sennixeddu quarry. He concluded that there were no signs of 
specialisation although knapping was skilful in general. 
Secondly, the nature of the dataset must be taken into account. These 
changes may also reflect the palimpsest nature of survey material. The Riu 
Mannu dataset is a combination of long settlement histories with high 
probabilities for residuality. Thus, rather than representing contemporaneous 
assemblages of experienced and inexperienced knappers, the 'novice' pieces 
may also indicate a general decline in knapping skills. The 'decline' of lithic 
technology in later prehistory is a complex topic, which falls outside the scope 
of this study, but will be addressed in future research (Ford et at 1984; Rosen 
1997). The majority of Rid Mannu 'novice' cores are found dispersed over 
complex assemblages where contemporaneity is at issue, so that 'decline' is 
as likely as an interpretation as 'novice'. The bifacial pieces, however, present 
a slightly different picture. Contemporaneity is less at issue for 04-B and the 
assemblage is chronologically relatively tight (Late Neolithic/Chalcolithic). 
Decline therefore seems a less likely interpretation. Similarly, the assemblage 
at 14-B is more suggestive of different knapping skills than decline. This site is 
located near a spring on the slope of sa Costa Manna, overlooking the Mdgoro 
valley (Figure 7.4). It contains the highest number of modified pieces, in 
particular side and end-scrapers, knives, knife fragments and nearly all multi- 
work edge modification and bifacially retouched pieces. Several bifacial pieces 
are fragmented, and appear to have been abandoned as a result of technical 
mistakes or seem to be pre-forms or novice attempts at making arrowheads 
(see Tables 6.10; 6.12-6.16). 
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It is therefore proposed that arrowhead production and instruction in their 
production, and food processing probably took place, perhaps while observing 
and hunting game. This is a practice still continued today as shown by the 
abundance of gun shells in the area. Admittedly, the chronology of the site is 
problematic. It is a lithics-only site that cannot be securely dated, although it is 
tempting to suggest an early prehistoric (Neolithic? ) date given its 
interpretation. It should be understood, however, that given the small sample 
sizes, these 'decline' or 'novice' interpretations, are very preliminary. Much 
more work needs to be done on larger assemblages from securely dated 
(excavated) assemblages in more varied contexts. 
Thirdly, raw material properties and flaking methods must be taken into 
account. Obsidian is brittle and despite its homogeneity, it does contain flaws. 
Additional research, both experimental and studies of other archaeological 
assemblages, needs to be carried out to assess whether or not these Riu 
Mannu percentages fall within the spectra of errors expected for Sardinian 
obsidian from primary and secondary sources. Likewise, the effects of different 
types of percussion on the type and degree of technical errors need to be 
explored. Direct percussion is more likely to produce a higher percentage of 
steps and hinges (Whittaker 1994: 106-112). 
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Figure 7.4. Location of concentration 14-B Sa Mitra de sa Costa Manna, on the 
slope of Sa Costa Manna overlooking the Mögoro valley. 
Lastly, recent Sardinian lithic studies have indicated that different skill levels 
and different modes of production existed between flint and obsidian 
assemblages. Flint blade production is prismatic and possibly knapped by 
specialists, while obsidian flake and blade production is domestic skilled but 
not specialised (see Table 1.8). It is generally assumed that the flint sources 
are Sardinian, although, as far as I am aware, characterisation studies have 
not been carried out. Two flint sources are known, one in the north of the island 
(Perfugas) and one in the Marmilla (Masullas) (e. g. Contu 1997a; Lilliu 1988). 
Some personal (and anecdotal) observations also hint at differential knapping 
abilities in obsidian. The arrowheads found at the 04-B, for example, contrast 
with other sites in the wider river Mögoro area (Figure 7.5). I have seen more 
bifacial pieces and of finer quality (e. g. clearly pressure flaked and larger in 
size (over 8cm)) in a private collection for Puisteris and in informal (i. e. 
unsystematic sampling) Riu Mannu collection of Serra sa Furca (G. Boassa 
personal collection; de Bruijn 1998). 
" 
04-B 
" 
Serra sa Furca 
Riu 
Manna 
KM 
012 
Figure 7.5. Location of Neolithic sites 04-B, Serra sa Furca and Puisteris. 
This research suggests that primary flaking was not aimed at blank production 
for secondary technology. Instead it is targeted at the production of flakes and 
blades, which were used with little further modification. Secondary modification 
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is relatively rare, even when including 'probably retouched' pieces (see Section 
6.1). Exploration of knapping abilities or specialisation in unifacial secondary 
technology revealed a similar picture. Little patterning could be found in the 
detailed analysis of retouch practice, although broad parallels exist with basic 
'tool' types such as denticulates, notches, or end- and side scrapers (see 
Section 6.3.2; Table 6.1). It is difficult to assess how the Rid Mannu data 
compare with other Sardinian lithic studies. Few studies list percentages or 
modification details, but 'tool' types described are burins, denticulates, notches, 
and side and end-scrapers (Tables 1.5; 1.8). Another problematic aspect is 
recognising intentional modification. It has previously been pointed out that it 
was not always possible to distinguish between pseudo-retouch, intentional 
retouch and/or use wear. This is a problem common to obsidian artefacts from 
survey material, and especially the 'tool' types normally recognised (McBrearty 
et al. 1998; see Sections 3.1.2.3; 6.3.2.1). Thus, attributing social meaning 
merely through a typological approach as is commonly done in traditional and 
Sardinian lithic studies, is of limited value. 
In conclusion, there are few clear indicators for specialisation of primary and 
secondary technology, conforming to most other 'expedient' assemblages (see 
Table 2.2). Detailed explorations have, however, counterbalanced some of the 
more negative connotations (e. g. 'unskilled' or 'unstandardised') often implied 
for such assemblages. Production and use/discard of primary and secondary 
technology correspond for most of the studied Rid Mannu dataset, and is 
closely tied to settlements. Some small-scale scatters have indicated distinct 
production and use/discard, but these are problematic to interpret and do not 
challenge the mostly domestic mode of production and use (see below). 
Clearly, it is essential fort similar types of studies to be carried out at other sites 
such as settlements, burials and so-called ritual sites. 
7.1.2.4. Aesthetic Preferences 
One of the aspirations of this research has been to examine whether or not 
diagnostic features of obsidian could be indicative of aesthetic preferences in 
Sardinian lithic practice. Recapping, three main patterns have been 
recognised: 
" Translucent (SA) and non-translucent (SC) banding in blade technology 
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" Translucent banding (SA) in bifacial pieces 
" Non-diagnostic features in flake technology, with the sole exception of a 
translucency in the flake assemblage of 09-A. 
There are some obvious limitations that should be taken into consideration. 
Firstly, translucency could be affected by artefact thickness and flaking 
technology, subsequently distorting analysis of aesthetic preferences and 
source attribution (Section 4.4). I expected blades and bifacial pieces to be 
thinner, and correspondingly show higher percentages of full translucency. A 
brief exploration of data from transect 04, which contains a substantial portion 
of blades and bifacial pieces, shows that expectations are not entirely met 
(Table 7.6). Marginally translucent pieces are thicker than translucent or 
completely translucent ones, but this is not related to flaking technology. 
Bifacial pieces for instance are the exception, as completely translucent 
artefacts are thicker than marginally retouched pieces. Similarly, flakes are 
generally thinner than blades or bifacial pieces but they do not show higher 
percentages of translucent or completely translucent features. It may therefore 
be concluded that the observed preferences for diagnostic features in blade 
and bifacial technology are not skewed by flaking technology but reflect human 
preference. 
Di ti f t 
MNI fla kes MNI blades Bifacial pieces 
agnos c ea ures N % AVT N % AVT N % AVT 
Marginally translucent 23 16.2 8.9 3 5.7 8.5 2 25 8.8 
Marginally translucent internal patteming 26 18.3 11.1 10 18.9 8.5 1 12.5 6.9 
Translucent internal patterning 71 50.0 6.3 29 54.7 6.9 3 37.5 8.8 
Translucent 8 5.6 5.6 - - - - - - 
Completely translucent 5 3.5 3 - - - - - - 
Completely translucent internal patterning 9 6.3 6.3 11 20.8 7.8 2 25 16.9 
Total 142 53 8 
Table 7.6. Average thickness (AV T) for the minimum number of pieces (MNI) for 
unmodified flakes, blades and bifacial pieces in transect 04. 
Secondly, as a result of long-term exposure on the ground surface, weathering 
and patination are likely to have affected the degree to which material 
characteristics, particularly glossiness and colour, can be recognised. The high 
frequency of weathered and patinated artefacts with the Riu Mannu attribute 
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'indeterminate' in the raw material characteristics variable clearly reflects this 
(Table 7.7). 
rtefact condition 09 10 11 13 14 2 23 4 5 7 Total 
Fresh 1 4 - - - 6 - 18 - 3 32 
eathered 73 115 33 12 12 32 23 306 1 75 682 
Patinated 6 18 12 1 - 22 18 22 6 3 108 
otal 80 137 45 13 12 60 41 346 7 81 8-2-21 
Table 7.7. Artefact condition for all artefacts with 'indeterminate' raw material 
characteristics. 
Thirdly, raw material availability and quality certainly influences raw material 
selection criteria, but as this research has indicated, human choice, including 
aesthetic preferences, also play a part. Translucency and banding for instance 
are inherent in the natural properties of obsidian, but these are not always 
macroscopically visible and do not occur equally within each obsidian type or 
nodule (see Table 4.8). High occurrences of these characteristics in 
archaeological datasets thus do not simply represent the spectrum of raw 
material properties, but also choices on the part of the knappers. Likewise, the 
predominance of mostly flawless SA and SC over the phenocrysts-filled SB 
obsidian may indicate a preference for good quality raw material. 
It is temping to see the higher extent of banding in blades and bifacial pieces 
as an extension of the geometric patterns (banding, spirals, zigzags) seen in 
broadly contemporaneous (Late Neolithic/Chalcolithic) pottery assemblages 
and in burial decoration. Currently, however, the connection is speculative. 
Clearly, additional research is needed. Firstly, study of lithic assemblages from 
secure contexts is needed to confirm the Rid Mannu trends and date them 
more precisely. Secondly, an extensive survey of these geometric patterns is 
also required to substantiate the suggested correlations. Thirdly, the influences 
of ground surface exposure on raw material characteristics should be 
examined. Lastly, it should be investigated whether or not and to what degree 
primary and secondary source material and/or diagnostic or non-diagnostic raw 
material differ in flaking quality. 
In conclusion, it is clear that a detailed study of the three main elements of 
lithic practice, procurement, production and use/discard and their spatial 
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relationship provides insightful means of understanding human activity in the 
landscape. 
7.2. Temporality of the Sardinian lithic landscape 
Gaining an understanding of the temporality of the lithic landscape and 
taskscapes is tied to the need for reliable chronologies, and thus, as outlined 
earlier, to the three main problems in lithic survey studies, how to define, date 
and interpret lithic scatters (Section 2.5). In this section I return to these 
aspects and discuss how my research has dealt with them. Note that this does 
not include a discussion of the natural and cultural post depositional processes 
or the 'work in progress' character that have shaped the Sardinian lithic 
landscape and their impact on gaining an understanding of prehistoric activity 
in the research area, as this has been discussed previously (see Section 
3.1.2.2). 
Keeping the previously discussed problems with chronology in mind (Section 
3.2), the main dating tools used in this study are 1) correlation of lithic and 
ceramic assemblages, 2) consistency in lithic assemblage composition and 3) 
correspondence of Rid Mannu trends with those known from other Sardinian 
lithic studies (e. g. Tables 1.5; 1.8). 
7.2.1. `Secure' temporal developments 
Using the above criteria, secure dates can be established for four gridded 
concentrations. Some of the subtleties noticed in the lithic dataset may now be 
tied to chronological trends (Table 7.8; 7.1). Firstly, blade and arrowhead 
technology are common to early prehistory (Neolithic/Chalcolithic). Secondly, 
platform and bipolar flake technology are widespread in both early and late 
prehistoric contexts in the Rid Mannu dataset with an increased predominance 
in later prehistory. Certain lithic studies specifically link bipolar technology to 
late prehistoric periods (Section 2.2). This connection is less clear for the Riu 
Mannu data, but not unlikely given that flaked material is often used as parent 
material. Thirdly, in early prehistory, primary and secondary sources are used 
contemporaneously, with an increase of secondary sources and re-use in later 
prehistory. Lastly, aesthetic preferences play a more noticeable role in raw 
material selection criteria in earlier rather than later prehistory and are linked to 
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blade and arrowhead technology. Qualitative data from contemporaneous sites 
outside the grid areas and the ungridded concentrations with additional 
qualitative collections show similar trends (Table 7.8: respectively, sites 
marked with an asterix *, or with lower case letters). 
Transect Context nterpretation Chronology OT QL 
04 04 B 
Settlement Neolithic-Ch l lithi 
496 598 
- Halo 04-B a co c 105 88 
09 09 A ettlement-single 
tower nuraghe ic Nura 64 80 - g Halo 09-A 12 2 
ettlement? /Settlement-complex nuraghe halcolithicI Final 162 304 
10-B Settlement next to nuraghe Bronze Age-First Iron 
Halo 10-B Age I Punic 4 51 
10 10-a Eroded settlement Bronze Age 17 7 
ettlement-complex nuraghe / Settlement Final Bronze Age-First 67 89 
10-C 
F 
ext to nuraghe Iron Age / Punic 
Halo 10-C 10 13 
13-C* Settlement-nuraghe Bronze Age - 42 13 
13-B* Settlement-limited number of huts Bronze Age - 7 
14-a ff-site from sites in wider area 
Eneolithic-Roman 
Imperial 13 16 
14-d ff-site from sites 14-D, b and c nearby y 
Age- 
Roman 27 32 
14 14b* Wider plateau around burial Eneolithic (Monte Claro) - 13 
14-C* Settlement-complex nuraghe; isolated huts Nuragic - 12 nearby 
14-D* onstruction Nuragic - 15 
Table 7.8. Chronology and interpretation for securely dated Riu Mannu 
concentrations. 
Key to Table: 
Capital letters = gridded sites. 
Lower case letters = Ungridded concentrations with additional qualitative collections 
'= Qualitative samples at sites outside the main grid areas. 
Following these trends some tentative dates may be proposed for 
concentrations where dating was previously problematic given the lack of 
pottery and/or ambiguous associations with ceramic assemblages (Table 7.9). 
Additional research is, however, clearly needed to compare survey results with 
other material, preferably from excavations, to clarify these trends. Such 
comparisons are desirable in any case, given the nature of the Sardinian 
archaeological record, with its long settlement histories in clustered areas. At 
the moment such a comparison is still difficult to carry out given the lack of 
detailed and/or published lithic studies (see Section 1.3). 
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Transect Context Interpretation hronology Proposed QT QL 
pottery chronology lithics 
05 05-D emetery associated with 
- Punic- Early prehistoric 13 9 
iearby farm? Republican residual? 
Production use/discard flake Late prehistoric - 70 07 07-J* technology; use/discard blades? Undated Bronze Age? Halo 07-J 22 21 
12 12-a ore preparation and blade core Undated Early prehistoric? - 37 eduction / maintenance 
Observation - production /tool Early prehistory, 768 339 14 14-B aintenance? Undated early /middle 
Halo 14-B? Neolithic? 226 1 
Blade production, some 25 42 
23-C* se/discard? Undated Early prehistoric? 
23 Halo 23-C 31 42 
23-B Settlement-farmstead Punic 
Early prehistoric 
residual? 
18 25 
Table 7.9. Proposed chronology and interpretation for previously undated Riu 
Mannu concentrations. Key to table as above. 
7.2.2. Limitations in establishing temporality 
As pointed out earlier, coarse dating mechanisms and long settlement histories 
have resulted in three main problems for understanding the temporality of the 
lithic landscape (see Section 3.2; all even numbered figures in Appendix 3.1). 
Firstly, ambiguous or imprecise correlations between lithic and ceramic 
assemblages have made it difficult to distinguish between contemporaneous 
and residual finds, especially in transects 02,07, and 23. Detailed lithic 
analysis however, has teased out subtle differences that may indicate 
chronological changes but which are not (yet) possible to attribute to specific 
periods. Special Interest Area 02 A-D is a good example. Lithics in this area 
broadly correspond to the four gridded late prehistoric (Punic/Roman) sites 
(Figure 7.6). The lithic assemblage shows three main trends: 
  Flake production and use/discard with local secondary source use 
  Possible blade production and use/discard 
  Arrowhead use/discard and possibly production 
The flake assemblage from Special Interest Area 02-A-D is uniform and shows 
many similarities with other later prehistoric assemblages: 1) unidirectional 
platform reduction and single-stage bipolar reduction using previously flaked 
material, 2) direct procurement at secondary sources, 3) reduction of cortical 
pebbles with direct percussion and a high degree of core fragmentation and 
lastly, 4) ad hoc secondary technology consisting mostly of notches, end and 
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side scrapers on cortical and non-cortical flake blanks. Contemporaneity with 
the ceramics is possible but an earlier (Bronze Age? ) date cannot (yet) be 
ruled out. The blades and bifacial pieces are more problematic. Artefact 
numbers are low for both, but some differences nonetheless suggest that they 
are distinct from the flake production and are residual earlier prehistoric 
activities. Blades are rare. It could be that blade-like flakes form part of the 
flake production. Their source data, however, run contrary to that of the flakes 
and they contain a much higher percentage of technical errors, especially 
hinged/stepped distal terminations. Bifacial pieces show a similar picture. 
Source data indicate non-local primary source use and abandonment as a 
result of flaking mistakes is also tentatively suggested for two pieces. In both 
cases further indicators for onsite production are absent. Thus, the merits of a 
detailed exploration of the relationship between source location, obsidian type 
and flaking technology, and a disengagement of chronology as a basis for 
analysis are clear. The approach applied in this thesis teases out subtle 
differences that would otherwise go unnoticed. 
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Secondly, it is difficult to date and interpret small-scale concentrations near 
main gridded ones (e. g. Special Interest Areas 14-B and 14-C) but especially 
those found in isolation (e. g. 02-a, 04-a, 09-a, 09-b, 10A, 11-a, 11-b). Detailed 
analysis has again provided additional insights (Table 7.10). 
" Some 'sites' and stretches of isolated finds consist mostly of pseudo 
artefacts and are a reflection of the spectrum and fragmented nature of 
raw material. The Rid Mannu fieldwork methodology has more or less 
created these 'sites', since the individual pieces often resemble 
archaeological artefacts (Section 4.1.3). 
" Sites 11-a and 10-A are very similar to the previous category, but 
contain clearly flaked pieces next to pseudo artefacts. The former are 
non-cortical unmodified flakes with SA features, and some clearly 
retouched pieces including an arrowhead fragment (at 11-a) and a 
'strike-a-light' (at 10-A, see Figure 7.2: red and grey bullet). Evidence 
for onsite production is scarce and most pieces are heavily abraded 
and/or patinated, so that it is unlikely that they are in situ. For both 
categories the presence of pseudo artefacts is unsurprising, given the 
many secondary source locations in the Marmilla (Section 4.1; Figure 
4.3). 
" 'Sites' 14-a and 14-d are low-density lithic scatters that are no longer in 
situ and probably derive from sites nearby (14-E, nuraghi 14-C and 14- 
D and the wider plateau around Eneolithic burial complex 14-b and 14- 
C). 
" Sites 04-b, 04-c, 09-b, 14-e, and 14-f are more problematic to 
understand. Most material is clearly flaked and they consist of complete 
and fragmented flakes and chunks, some blades (04-c), and some 
modified pieces (09-b). Few show clear evidence for onsite production. 
Moreover, the latter concentrations are not just a Rid Mannu phenomenon. In 
Sardinia, they strongly resemble Puxeddu's stazioni (Section 4.2.2.1). Similar 
low-density scatters have been found in England, Ireland and the 
Mediterranean and go back to a common question in survey archaeology: how 
do we interpret isolated finds and small concentrations? (Ammerman 1985; 
Edmonds et al. 1999; Zvelebil et al. 1987). 
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ontext 
hronology and interpretation Proposed chronology and qT qL otte me retation lithics 
2-A Punic-Roman Republican farmstead Late Prehistoric (Bronze Age, 6 29 
2-B Punic-Roman farmstead + site halo P unic? ) Flake production, use 28 58 
2-C Punic-Roman storage, associated with 
iscard. 
2-D + halo d bif i l Bl d i 
15 51 
es an a p a ac eces residual )2-D Punic-Roman Republican farmstead arlier prehistoric activities? 2 4 
Isolated N/A Low-density secondary source area, 26 25 rods 02 is ersed use/discard flakes 
2-a* N/A Low-density secondary source area, - 18 imited testing/reduction 
)4-a N/A Part of Campidano secondary source 16 - rea 
4-b N/A Flake use/discard; raw material 26 12 
4-c N/A Production, use/discard flake 74 178 
technology-, use/discard blades 
Isolated NIA Mostly part of Campidano secondary 81 72 rods 04 source area; isolated use/discard 
7-B Final Bronze Age-First Iron Age, 14 47 
ettlement? + halo 
7-C Punic-Roman Settlement? + halo te Prehistoric (Bronze A e L 
6 6 
g , a Punic-Roman Republican small Punic? ) Flake production, use 7-D subsidiary building to 07-E stable or discard. - 4 
_ 
depository 
Punic-Roman Republican Settlement- Blades residual earlier prehistoric 7-E armstead (accompanied by burials? ) + activities? 48 62 
alo 
7-F Punic-Roman Republican Settlement- 15 8 
are farm 
9-a* N/A Secondary source area - 29 
9-b 19-20v' century AD Abandoned fields Use/discard flakes 34 19 
Isolated 
N/A 12 10 finds 09 
10-A knapping/hunting event' 
Secondary source area, flake 27 20 
se/discard 
Isolated N/A 71 30 
Inds 10 
11-a N/A Secondary source area; use/discard 69 - flakes 
11-b N/A Secondary source area 57 - 
Isolated 
N/A Secondary source area; use/discard 
inds 11 lake technology 
14-a Eneolithic-Roman Imperial ff-site from elsewhere 13 16 
14-d Eneolithic-Bronze Age-Roman fixed material from 14-D, b, c? 27 32 
14-e N/A Production, use/discard flakes 70 22 
14-f N/A se/discard flakes 30 4 
Isolated N/A 20 13 
Inds 14 
Isolated N/A Flake & blade production? 
Flake 23 41 
mds 23 se/discard 
Table 7.10. Proposed interpretation for small-scale Riu Mannu concentrations 
and Special Interest Areas. Key to table as above 
Edmonds and colleagues (1999) have put forward an interesting explanation, 
suggesting that they represent occasional, small-scale activities (Section 
2.4.2.1; Table 2.4). Although it is tempting to interpret the Sardinian sites in a 
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similar manner, such comparisons are not straightforward given the 
environmental and cultural differences between the datasets (see also the 
wider discussion on taskscapes, Section 8.3). Additional research is needed 
for the Sardinian sites, for instance test pitting and wider block surveys in the 
wider areas. 
The final problem in understanding the lithic landscape and the temporality of 
the lithic landscape is distinguishing between potentially re-used and isolated 
artefacts. Several Punic/Roman and Late/Post Roman sites in the Rid Mannu 
dataset contain small assemblages of flakes/blades (Table 7.11). Since the Rid 
Mannu field methodology has demonstrated the fluidity of finds distribution, it is 
difficult to ascertain whether these finds are contemporaneous with the 
ceramics or residual earlier activities. Three points support the hypothesis that 
these are re-used artefacts i. e. pieces obtained from elsewhere: 1) there is a 
lack of onsite production, 2) virtually all pieces are non-cortical, and 3) there is 
evidence for similar trends from excavations in Sardinia (Michels 1987). 
Hydration dating has also indicated that re-use occurred, although information 
on lithic technology is scarce (Dyson et al. 1990). Although purely speculative, 
it is tempting to suggest that material was obtained from nearby abandoned 
settlements or scatters for re-use, the lack of macroscopic usewear or 
modification traces notwithstanding. 
These findings contrast with recently studied Punic/Roman sites in the Arborea 
from the Terralba Rural Settlement Project (Figure 7.7). Intensive surveying 
yielded only small numbers of obsidian pieces, and detailed analysis 
demonstrated that the majority of these were pseudo artefacts. It was 
proposed that this lack of lithic technology followed other pronounced regional 
differences (de Bruijn 2003). Punic settlement and land use patterns in the 
Arborea differ from those observed in the Marmilla and Campidano, leading 
van Dommelen (1998: 146-151; 157) to argue that inhabitants were probably 
immigrants from North Africa. 
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Figure 7.7. Location of the five studies sites from the Terralba Rural Settlement 
Project (van Dommelen & Sharpe 2004: Figure 5). 
Unfortunately, the only publication of an excavated Punic farmstead mentioned 
one find. Given that a list of find categories is absent, however, it is unclear 
whether more were found (Sanciu 1997). Elsewhere in the Mediterranean and 
Britain the use of stone in later prehistory is also increasingly accepted and 
recognised (e. g. Section Humphrey & Young 2003; Karimali 2005; see also 
references in Section 2.5.1). 
Transect Context Interpretation Chronology (pottery based) QT QL 
04-A* Villa?: Settlement? Roman Republican-Early Imperial; Late 8 Antiquity (6-7th AD) 
04 Unknown; Punic farm; Final Bronze Age-First Iron Age; Punic; 12 8 
04 D unknown Roman Imperial - 
Halo 04-C-D Final Bronze Age-First Iron Age; Punic- 10 7 Roman? 
Unknown; settlement- Final Bronze Age-First Iron Age; Punic- 1 2 05-A farmstead Roman Republican 
05-B Settlement-farmstead? Punic-Roman - 1 
Settlement-extensive 
05 pen 'village' with 1 5 05 C isolated huts Final Bronze Age First Iron Age 
Halo 05-C 1 6 
05-D Cemetery associated Punic Roman Republican 13 9 
with nearby farm? 
14 14-E` Settlement Punic-Roman 1 8 
23-A lla + 
farm + sheep Roman Late Republican-Imperial 7 4 
23 23-B Settlement-farmstead Punic 18 25 
23-D Shed Punic 16 4 
Table 7.11. Punic/Roman and Late Roman settlement sites with small and 
proposed contemporaneous lithic assemblages. 
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7.2.3. Rid Mannu fieldwork methodology 
As discussed earlier, the Rid Mannu fieldwork methodology was specifically 
designed to address certain issues common in survey archaeology, in 
particular field and walker effects, and site recognition/survival (Table 3.2). It is 
clear from the discussions above that the both type of collections (the point-by- 
point quantitative and the qualitative diagnostics) have contributed to forming a 
greater understanding of the lithic landscape and taskscapes (also section 
3.1.2.1). The contributions may be summarised as follows: 
0 Quantitative collections have demonstrated that find distributions are 
fluid; it is difficult to establish boundaries for lithics 'belonging' to main 
sites, site haloes, small concentrations or isolated finds. 
" Quantitative finds may have brought to light the existence of late 
prehistoric (Iron Age) flake technology. They have also highlighted the 
existence of a specific category of pseudo artefacts, where individual 
pieces could not easily be attributed to a human or non-human flaking 
agent but context was a decisive factor. 
0 Quantitative finds have emphasised that the bulk of lithic finds are non- 
diagnostic unmodified flakes, blades and debris. For the Rid Mannu 
data in particular they have highlighted the existence and frequency of 
core fragmentation, and in places have hinted at a long(er) life history 
for cores. 
" Three types of small-scale qualitative collections have provided 
additional information on lithic activity and the lithic landscape, 
revealing subtleties or complexities in the dataset that would have 
otherwise gone unnoticed: 1) those positioned in areas next to gridded 
sites (e. g. 07-J, 04-c, 23-C) have emphasised the difficulty in 
distinguishing 'site' boundaries, 2) those in areas where natural and 
cultural post depositional processes prevented point-by-point collection 
(12-a) and 3) those with local higher-than-average densities (10-A, 04- 
c, 23-C) have provided a partial view on lithic activity otherwise missed. 
" Qualitative collections have served as a reference point, at times 
confirming trends noted (e. g. 10-a, 14-C and 14-D) or adding additional 
information on lithic practice (13-C). 
-372- 
Thus, the merits of full collection combined with detailed post-fieldwork 
analysis as opposed to relying on classification during the fieldwork are clear, 
even when lithic specialists are part of the field teams. They have provided 
many new insights that contributed towards gaining a greater understanding of 
the lithic landscape and taskscapes. The recognition of several additional 
small-scale find concentrations after fieldwork is one example (e. g. 04-b, 04-c 
see Section 3.2). Detailed artefact study of 'undiagnostic' artefacts is another 
example. It has shed light on core fragmentation, for instance, and highlighted 
how difficult and subjective it can be to distinguish between artefacts (e. g. 
pseudo artefacts, flaking debris, core fragmentation, bipolar struck flakes, edge 
damaged flakes and intentional etc. see Sections 3.1.2.3; 6.3.2.1). Detailed 
artefact analysis and examining the relationship between flaking technology, 
source location, and obsidian types has also revealed subtle differences in 
assemblage composition of spatially close concentrations (e. g. 04-B and 04-c 
special interest areas 02-A-D or 07-B-J). The differences in taskscapes are 
clear, even though they cannot (yet) be tied to chronological developments. 
7.3. Conclusion: Sardinian lithic landscape and taskscapes 
In conclusion, this research has provided new insights that are not only 
valuable to Sardinian and Mediterranean archaeology but also to survey and 
lithic studies. It has emphasised the importance of examining the existence 
and use of secondary raw material sources. It is clear that raw material 
availability, mobility or subsistence do not solely drive source use. Various 
combinations of primary and secondary source locations and obsidian types 
occur in areas where one source location or obsidian type prevails. Secondly, it 
has demonstrated that the detailed study of primary and secondary flaking of 
'expedient' assemblages reveals the interplay between grand strategies 
('archaeological traditions') and local variations. It has demonstrated how 
inherently social lithic technology is. Likewise, it is clear that the traditional 
focus on retouched artefacts as the 'tools' that 'carry' social information is not 
tenable. An assemblage-wide approach is more insightful. Thirdly, it has shown 
that the study of lithic practice is an integral and insightful means of 
understanding human activity in the landscape and a valuable approach for 
survey archaeology. It utilises a much wider dataset and has brought many 
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interesting patterns and questions to light that are worthy of further 
investigation. 
-374- 
Chapter Eight 
Studying lithic landscapes and taskscapes: future directions 
It is clear that like any research project, this thesis raises as many new 
questions as it answers old ones. This chapter therefore summarises the 
contribution that this study has made to Sardinian and Mediterranean 
archaeology and particularly the wider frameworks of social technology, lithic 
landscape and survey studies. Lastly, some suggestions for further research 
are outlined. 
8.1. Sardinian and Mediterranean obsidian studies 
In my discussion of Sardinian archaeology, I have made a distinction between 
primary and secondary data studies where 'primary' studies took place in 
Sardinia, added new data, and addressed existing research biases. Secondary 
studies however, were those of Sardinia, which included the island in wider 
Mediterranean frameworks, and/or reviewed Sardinian research without 
necessarily carrying out new projects (see Section 1.2.3. ). My research is 
clearly a 'primary' data study. It has embedded detailed data analysis in a clear 
theoretical and methodological framework to avoid the descriptive data 
presentations and intuitive interpretations that have characterised Sardinian 
archaeological discourse for so long (see Section 1.2). In my review of 
Sardinian lithic studies I showed that their focus on lithic consumption was 
connected to the two concepts, cultural evolutionism and isolationism, that 
have shaped Sardinian archaeological discourse (Section 1.3.1). Research is 
characterised by a virtually exclusive focus on consumption, which is often 
simply equated with retouched pieces (for references and examples see 
section 13.1; Table 1.5). My research has begun to even out this focus, and 
has provided much-needed information on procurement and production 
strategies in Sardinia. As such, it also makes a significant contribution to the 
new trend in Sardinian lithic studies that had begun to broaden its research 
scope (e. g. Luglie 2000a; see Section 1.3.2; Table 1.8). 
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Moreover, this study has demonstrated that it is worthwhile to implement a 
strong analytical and conceptual framework, which is still too rare in Sardinian 
lithic studies. It is the combination of detailed analysis of all artefacts, including 
the undiagnostic artefacts, with the explicit focus on lithic practice as a process 
that has demonstrated the inherently social nature of day-to-day practices. This 
contrasts with the more common focus in Sardinian archaeology on 
'monumental' aspects of (material) culture, and cuts across its traditional 
functional/social divide. Social information is not merely present in retouched 
pieces, decorated pottery, monuments, stone and bronze figurines. My careful 
examination of the spatial and temporal interplay between source location, 
obsidian types, primary and secondary chaine operatoires and aesthetic 
preferences has also demonstrated that long standing habitus exists in lithic 
practice (see Section 7.1). Procurement, production and use/discard strategies 
were not easily tied to specific regions or time periods. At the same time, 
variations in these long standing traditions also existed, and local choices are 
clearly visible in the aesthetic preferences, at 04-B there is a clear correlation 
between blade technology and banding (translucent or not) in SA and SC 
obsidian for instance (see Section 7.1.2.4). The benefits of this type of micro- 
level analysis advocated in my research are clear for Sardinian and 
Mediterranean obsidian studies. Two examples illustrate this further. Firstly, my 
research has, for instance, demonstrated that existing models of procurement, 
production and use/discard are too one-dimensional and trends at particular 
sites or areas are too quickly extrapolated to a whole region and/or the whole 
island. My analysis of procurement, for example, showed a variety of strategies 
existed in an area for which generally either direct or indirect procurement is 
posited (Section 7.1.2). 
A second example that illustrates the merits of my approach is the how 
attention for small-scale concentrations, and the separation between use and 
retouched pieces has expanded current knowledge on the consumption of 
obsidian. Despite the predominant association of production and use/discard 
with permanent settlements, part of the dataset demonstrates that occasional 
and different activities occurred elsewhere. Two good examples are the 
isolated arrowheads and the isolated bipolar cores (Sections 5.1; 6.2). The 
isolated arrowheads and arrowhead fragments presumably reflect hunting 
patterns, and were discarded after use. It is purposefully left open whether or 
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not this discard is intentional or not. Data do not allow making that distinction. 
The isolated bipolar cores are more ambiguous to interpret. They may have 
been left behind after flake production, but they may also reflect discard of 
tools, for instance, as wedges to split bone (Hayden 1980). Note that I have 
generally been careful not to suggest specific types of activity in order to avoid 
making simplistic interpretations. In future research similarities with types 
derived from usewear analysis could, for instance, be explored. It is also 
important to note that although there are problems with their interpretation, and 
I have been reluctant to assign specific activities, their overall significance and 
their contribution to our understanding of the Sardinian lithic landscape is clear. 
They emphasise the continuity of lithic practice across the landscape, even in 
time periods for which full sedentism is usually accepted (Section 2.3). 
Lastly, both the new evidence for the extensive use of secondary sources and 
the realisation that a variety of procurement strategies exist challenge the 
traditional picture that has posited down-the-line exchange from the Monte Arci 
to settlements in Sardinia. This study has demonstrated that primary and 
secondary sources are interchangeably local and non-local, and are not 
linearly tied to direct and indirect procurement. At 04-B, for example, direct 
procurement from secondary sources in the immediate surroundings of the site 
('local') for bipolar flake production coincide with direct/indirect procurement of 
cortical nodules from primary ('non-local') and secondary sources (local) for 
platform flake and blade production (see Section 7.1; Table 7.1). Moreover, 
there is little indication that any of the procurement or production strategies are 
organised beyond a household level or went beyond local consumption 
(Section 7.1.2). Obviously then, this study also has repercussions for wider 
Mediterranean obsidian exchange models. The colonial perspective and linear 
or meta-chatne operatoire viewpoint, in which Sardinia and the Monte Arci are 
merely regarded as a raw material source, should be adjusted (Section 1.3.3). 
These Mediterranean obsidian studies now need to take the local (Sardinian) 
modes of procurement and production into account. They could, using the 
framework developed within this thesis, for example, examine 1) whether 
primary or secondary source obsidian occurs in their assemblages, 2) in what 
condition these materials were brought in (e. g. in unworked nodules, 
preformed cores or a combination of both), and 3) whether or not source use is 
tied to specific primary and secondary flaking strategies. 
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8.2. Technology and lithic studies 
The approach advocated in this study not only contributes towards Sardinian 
and Mediterranean obsidian studies, but also to traditional and social 
technology and lithic studies. This study has clearly demonstrated the value of 
moving beyond the dichotomies that are so common in traditional technology 
and lithic studies. The just outlined discussion of my detailed examination of 
procurement strategies, for instance, has clearly demonstrated the value of 
moving beyond the direct or indirect procurement dichotomy. Likewise, this 
study has demonstrated the value of examining 'expedient' assemblages on 
their own merit, instead of merely (and negatively) contrasting them to curated 
'tools' or artefacts and assemblages that indicate craft specialisation. By 
moving away from this simple or complex distinction, this study has shown that 
'expedient' assemblages can be knapped skilfully, that it is possible to 
recognise different degrees of skill, and that strong knapping traditions can 
exist (see Section 7.1.2.3). This is not a realisation that is unique to Sardinian 
archaeology (see Bamforth & Finlay in press). Recent lithic studies in Sweden, 
for instance, have also noted similar trends (Lindgren 2003). Thus, this 
research and its findings contribute to the growing body of studies in social 
technology and chaine opdratoire studies, and help to lessen the near- 
exclusive focus on the social value of elaborate knapping techniques and 
elaborately retouched tools (for examples and references see Section 2.2). 
Moreover, by concentrating on process as a social endeavour rather than on 
forms (retouched pieces) that 'have' or 'carry' social information, the traditional 
problem in, for instance, the style/function debate that 'simple' tools do not 
have social information or adequately demonstrate 'intentionality', becomes 
obsolete (Section 2.3.2). As this research has demonstrated, it is at the 
interplay between archaeological traditions and their variations in source 
locations, obsidian types, primary and secondary flaking strategies, aesthetic 
preferences, and context that the inherently social nature of technology is 
clearest. Detailed post fieldwork analyses have revealed subtle differences in 
procurement, production and use/discard strategies that cannot solely be 
attributed to adaptation to environmental conditions and risks (Section 7.1). 
-378- 
This study has also demonstrated that it is feasible and worthwhile to move 
away from the traditional distinction between domestic=functional=economic 
and non-domestic=symbolic=social. By studying lithic technology as a practice, 
and focussing on exploration of the processes of procurement, production and 
use/discard across find contexts it is no longer necessary to consider artefacts 
in one context (e. g. in settlements) 'functional' and in another (e. g. in burials) 
'symbolic'. Instead it is possible to explore the traditions and variations in social 
practices comprehensively. In the Rid Mannu dataset, for example, a 
preference for diagnostic material characteristics (translucent and non- 
translucent banding) was recognised in blade technology and arrowheads, and 
was linked to a much wider practice of geometric patterning in material culture 
that connects contexts rather than divide them. Admittedly, this research has 
only begun to suggest patterns and potential links and future research is 
required, but these initial explorations are certainly encouraging. 
Lastly, the methodology in this research could also be useful for social 
technology and chalne operatoire studies. The implementation of Ingold's 
(1993; 2000) landscape and taskscapes concepts, for instance, and their 
combination with survey data that record continuous human activity, has 
expanded on their site and excavation bias (e. g. Dobres 2000; see Section 
2.1.2). Moreover, by using social lithic technology and the taskscapes as 
central themes in analysis and interpretation, commonly overlooked material, 
such as isolated finds or chronologically undiagnostic artefacts make a 
valuable contribution to our understanding of social lithic landscapes. These 
tend to be overlooked in analysis and interpretations when the emphasis is 
placed on spatial and temporal information (see also Section 3.3). 
8.3. Landscape and survey studies 
The combination of a social approach to technology and landscape is not only 
illuminating for technology and lithic studies but also for landscape and survey 
studies. Earlier it was noted that to date few social approaches in landscape 
and survey archaeology have included lithics in their interpretations. Finding, 
defining, dating, but especially interpreting lithic scatters have been considered 
the main obstacles (see discussion and references in Sections 2.4 and 2.5). 
The Riu Mannu field methodology in combination with the approach advocated 
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in this study, offer insights that may contribute to landscape and survey 
projects elsewhere. 
Two aspects of the Rid Mannu field methodology, continuous recording of 
artefact presence and absence on a point-by-point basis, and full collection of 
all archaeological artefacts, have addressed some of the 'field and walker' 
biases that are such common concerns in survey archaeology, especially 
finding and defining lithic scatters (see Table 3.2). The pseudo artefacts 
illustrate this well, and show the value of staying on the cautious side when 
attempting to find lithics. By definition, pseudo artefacts 'should' not have been 
collected given that the aim of the project was to collect archaeological 
artefacts. Moreover, recording the type and extent of natural and cultural post 
depositional processes has shed light on the formation of the lithic landscape 
without get lost in the'original pattern' fallacy (Section 2.4.2.2). 
This study has also emphasised the merits of detailed post-collection study for 
lithic survey data. Several examples may illustrate this. Concentration 10-A, for 
instance, was initially interpreted by the field crew as a 'knapping event'. 
Analysis has shown that most pieces were pseudo artefacts and therefore 
reflected the variety in raw material in the secondary source zone. Likewise, 
detailed analysis of the dataset in special interest area 02-A-D revealed subtle 
but important differences. Density and distribution analysis showed a rough 
overlap between lithics and the later prehistoric pottery assemblages. Artefact 
analysis has revealed three different taskscapes that may also be 
chronologically distinct (see Section 7.2.2). This is not to deny the value of 
density analysis. It is a good starting point and was used as such to classify 
four types of lithic scatter density (special interest areas, concentration, 
localised small scale concentration and isolated finds) that represent a range of 
densities in the Rid Mannu dataset. Interpretations, however, have drawn on 
the type of lithic taskscapes represented, the correspondence of the lithic 
distribution with other finds, and the detailed analysis. 
Another advantage of this study for other survey projects is the reworking and 
layering of the concept of a lithic landscape by adopting a taskscape 
perspective. It is a broader and more inclusive approach than when chronology 
is used as analytical structuring device. It is not dependent on chronologically 
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sensitive artefacts and allows for a fuller inclusion of undiagnostic artefacts, 
small-scale concentrations, and isolated pieces. Their inclusion and the 
exploration of the physicality of the lithic taskscapes have led to a greater 
understanding of the spatially and temporally continuous nature of production 
and use/discard in the landscape. Thus, while certain practices cannot be 
dated, they have still provided important information about lithic practice. As 
outlined above, however, the clear illustration of the inherently social nature of 
lithic technology, an 'expedient' one for that matter, may be of most use to 
other survey projects. People's routine engagement with, and contribution to, 
the main traditions in lithic practice have clearly been demonstrated. 
8.4. Suggestions for future research 
As with any newly implemented approach, new problems and research 
questions have surfaced over the course of this research. Some of these are 
practical and pertain specifically to Sardinian and wider Mediterranean 
obsidian studies, while others concerns wider theoretical and methodological 
issues that are relevant for social technology, landscape and survey studies. A 
few key concerns are highlighted here. 
The following suggestions for research pertain mostly to Sardinia. My dataset 
consisted for the most part of open-air (settlement) evidence in west central 
Sardinia. To increase our understanding of the Sardinian social lithic 
landscapes, lithics from other areas and contexts such as cave settlements or 
burials should now also be studied, preferably using the framework developed 
here, of course. This new research does not just entail new surveys or 
excavations, but could also include the (re-)study of already collected 
assemblages. In my review of Sardinian archaeology I noted that the discipline 
has a long-standing history of surface collection and excavation by amateur 
and professional archaeologists. It would be negligent to overlook 
assemblages that could, relatively easily, provide a wealth of extra information. 
Excavated materials, for instance, could provide tighter temporal control for the 
trends observed here. Incorporating or (re-)studying old collections has its own 
set of problems especially in terms of collector and sample biases (Gardiner 
1987). It is, however, a worthwhile endeavour, as is demonstrated by recent re- 
evaluations by others and myself of Puxeddu's work (see Section 4.2.2.1; also 
Usai, E. 2004). The methodological framework used here for the study of lithics 
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can easily be applied to other collections, in particular: core biography, the 
knapping abilities analysis, the use of cortex as a means to distinguish 
between primary and secondary sources, and descriptions of raw material 
characteristics for visual sourcing. 
Other possible future research that would contribute significantly to our 
understanding of the Sardinian and west Mediterranean lithic landscapes and 
taskscapes includes: 
" Study of the remaining body of Rid Mannu transects, or excavation of 
some of the Riu Mannu areas, such as special interest area 04-B, the 
wider area around 23-C, or the small-scale concentrations and 
stretches of more isolated finds. 
" Systematic survey of regions in Sardinia where raw material obsidian 
sources are definitely not available. 
" Study of the procurement, production and use/discard practices of non- 
obsidian raw materials such as flint and quartz. Small percentages 
were found in the Rid Mannu dataset, and although they were not 
discussed in this thesis, they will be studied in the future. 
" Detailed examination of procurement and production strategies at 
primary and secondary source zones, especially quarries. The 
University of Cagliari has recently initiated a long-term survey and 
excavation project, the Monte Arci Project, with such aims, in which I 
participated (see Section 4.2.1). 
0 Further examination of the relationship between primary and secondary 
sources. In this study, I used cortex as a means to separate primary 
and secondary sources, but more extensive and systematic exploration 
of the link between the range of cortex types and source locations is 
needed. 
" Integration of the Sardinian findings into existing models on 
procurement and production strategies in the west Mediterranean 
obsidian exchange studies. In particular the possibility that raw material 
from secondary sources was exchanged must now be examined. 
A last suggestion for further research concerns the wider theoretical debate on 
interpreting lithic scatters, in particular small-scale concentrations and isolated 
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finds. Analysis indicated that some represent the spectrum of raw material 
availability, while others were the result of natural and cultural postdepositional 
processes (see Section 7.2.2). More problematic was the distinction between 
the small-scale concentrations and isolated finds that occurred in close 
proximity to large-scale concentrations and those found in late prehistoric 
assemblages. The latter may be contemporaneous with the assemblage it is 
part of, and perhaps indicate re-use. They may also be residual from earlier 
activities, or perhaps resemble small-scale concentrations near larger ones or 
isolated finds. It was tentatively proposed that these may resemble short term 
or occasional activities, along the lines of Edmonds and colleagues' (1999) 
single camp or short term occupation sites, or as the lithic equivalent of Bintliff 
et al. 's (1999; 2000,2002) hidden prehistoric landscape of "ephemeral 
occupation- and activity foci shifting within small areas of landscape" (Bintliff et 
a/. 1999: 165; see Sections 7.2.2; 2.4.2.3). It is an intriguing option that is 
worthy of further examination, as are the resultant questions that arise. Which 
types of occasional occupation or activities are represented, and to what time 
period can they be attributed? In the Edmonds et al study these 'sites' are 
dated to early prehistoric periods (Mesolithic-Neolithic) in which settlement was 
less permanent. Perhaps the Sardinian sites could represent something 
similar, although they do not contain any of the diagnostic artefacts (e. g. 
microliths) of early prehistoric periods. If they are not indicative of early 
prehistoric activity, they may indicate a higher mobility and 'off-settlement' 
activities in archaeological periods usually considered fully sedentary. Clearly, 
interpretative models that examine such activities are necessary. 
In sum, this thesis has offered an alternative approach to the study of lithic 
landscapes and taskscapes that is useful not only for Sardinian archaeology 
but also for those with an interest in social lithic technology, landscape and 
survey archaeology. 
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APPENDIX 3.1. 
This appendix contains two types of maps. All uneven figure numbers show the immediate 
topography of each individual transect. All even figure numbers show the pottery and obsidian 
finds distribution of the main grid for each transect. 
Legend for transect figures 
EHEI Transect outline with main grid line. 
Rivers and streams 
Contour lines 
Modern towns 
Modern disturbances (river canalisations, farms etc. ) 
Legend for find distribution maps 
x cancelled points 
= empty points 
(graduating in size with increased densities) = main and site grid points with pottery 
(graduating in size with increased densities) = qualitative collections with pottery 
" (graduating in size with increased densities) = main and site grid points with obsidian 
  (graduating in size with increased densities) = qualitative collections with obsidian 
" (graduating in size with increased densities) = main and site grid points with obsidian 
(represented) and pottery (not represented) 
  (graduating in size with increased densities) = qualitative collections with obsidian 
(represented) and pottery (not represented) 
Q Riu Mannu concentrations. Numbering follows Project conventions. transect number 
and an alphabet letter, assigned in alphabetical order. 
1ý 
Site haloes 
Local x-coordinates 
Local y-coordinates 
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Appendix 3.2 
Lithic find distribution for all transects 
This appendix contains the basic find distribution for all transects; subdivided into pseudo artefacts, 
primary flaking material (cores, rejuvenation pieces, flakes and blades), debris (chunks and 
fragments) and secondary flaking material (all retouched pieces, including those with pseudo 
retouch) 
Figures for transect 13 are not displayed, since it contained only one quantitative find (a flake). 
Legend to maps: 
x= cancelled points 
"= empty points 
main and site grid points with pottery (increasing sizes= increasing densities) 
"= quantitative pseudo artefact distribution (graduating in size with increased densities) 
 = qualitative pseudo artefact distribution (graduating in size with increased densities) 
"= quantitative primary technology distribution (graduating in size with increased densities) 
 = qualitative primary technology distribution (graduating in size with increased densities) 
"= quantitative debris distribution (graduating in size with increased densities) 
 = qualitative debris distribution (graduating in size with increased densities) 
"= quantitative secondary technology distribution (graduating in size with increased densities) 
 =qualitative primary technology distribution (graduating in size with increased densities) 
Note that the site and transect information is not repeated in these figures; this represented in the 
uneven figures in Appendix 3.1. For obsidian densities see tables 3.10-3.19 in Section 3.2. other 
find densities not represented; available upon request. 
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APPENDIX 3.3. 
Riu Mannu lithic recording system and database structure. 
The lithic recording system consists of a relational Microsoft ACCESS 2000 database 
with three levels (Figure 1; Tables 1). All the tables are linked with the identification 
number, the Rid Mannu find number, as the primary key. 
The first level contains the basic artefact information. The second level describes the 
basic primary and secondary technology characteristics and is subdivided into core; 
debitage (flakes/blades); debris (fragments and chunks) and bifacial pieces 
descriptions. The third level contains specific artefact information. For cores and 
unifacially modified artefacts; information is recorded at stage or work edge level; and 
not on artefact level. Additional information on tanged arrowhead is also recorded on 
this level. 
General attributes I 
Debitage 
(flake/blade 1 
Final core 
stages 
Debris N Non-hafted 
(fragments/chunks) '. bifacial pieces 
A 
Tanged arrowheads 
Unifacial work Individual 
edae modification core stages 
Figure 1. The database tables and their relationships of the Riu Mannu Survey Project 
lithic database. 
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APPENDIX 4.2. 
Geological and archaeological samples from the Riu Mannu Survey Project for 
chemical sourcing. 
Bag number Location Sample number Selected for analysis 
15 04-B I Yes 
16 04-B 2 Yes 
39 04-B 4 Yes 
40 04-B 3 Yes 
43 04-B 5 Yes 
35 17-400 1 Yes 
36 17-403 1 Yes 
37 17-460 1 Yes 
38 17-469 1 Yes 
5 23-Mannu 1 Yes 
6 23-Mannu 2 Yes 
7 23-Mannu 3 Yes 
8 23-Mannu 4 Yes 
9 23-Mannu 5 Yes 
10 23-Mogoro 1 Yes 
11 23-Mogoro 3 Yes 
12 23-Mogoro 5 Yes 
13 23-Mogoro 4 Yes 
14 23-Mogoro 2 Yes 
34 23-Terralba sand I No 
17 Bau Ortu 1 No 
18 Bau Ortu I Yes 
19 Bau Ortu 2 Yes 
24 Mogoro alluvial I No 
25 Mogoro alluvial 2 No 
26 Mogoro alluvial 2 No 
27 Mogoro alluvial 3 No 
22 M6goro east before split 1 Yes 
23 Mdgoro east before split 2 Yes 
20 M6goro west after split I Yes 
21 M6goro west after split 2 Yes 
33 Narboni Mannu 2 Yes 
41 Narboni Mannu 1 Yes 
42 Narboni Mannu 3 Yes 
28 Nuraghe Arrubiu I No 
29 Nuraghe Arrubiu I No 
30 Nuraghe Arrubiu 2 No 
31 Nuraghe Margianiali I No 
32 Nuraghe Margianiali 2 No 
1 Serra Pontis 1 No 
2 Serra Pontis I Yes 
3 Serra Pontis 2 Yes 
4 Serra Pontis 3 Yes 
Table 1. Geological samples from the secondary Mbgoro source zone. 
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Bag number Find number Selected for analysis 
44 04.09144. p. 03 Yes 
45 04.08228. p. 00 No 
46 04.06141. p. 14 Yes 
47 04.09139. p. 10 Yes 
48 04.09138. v. 90 Yes 
49 04.09144. p. 07 Yes 
50 04.11142. p. 13 Yes 
51 04.06140. p. 00 No 
52 04.11142. p. 11 No 
53 04.08142. v. 11 No 
54 0410142. v. 12 Yes 
55 04.10142. v. 13 Yes 
56 04.05144. p. 08 No 
57 04.05153. p. 02 Yes 
58 04.09138. v. 53 Yes 
59 04.09138. v. 91 Yes 
60 04.09144. p. 00 Yes 
61 04.08142. p. 01 Yes 
62 04.08142. p. 04 Yes 
63 04.09144. p. 13 No 
64 04.11144. p. 02 Yes 
65 04.05142. v. 07 Yes 
66 04.07142. p. 08 No 
67 04.09139. p. 12 No 
68 04.08144. p. 08 No 
69 04.07142. p. 07 No 
70 04.09138. v. 39 Yes 
71 04.09138. v. 86 No 
72 04.09144. p. 06 Yes 
73 04.09144. p. 10 Yes 
Table 2. Archaeological artefacts from site 04-B. 
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APPENDIX 4.4. 
Cornelio Puxeddu's Monte Arci survey 
Municipalities Giacimend Centri Officine 
raccolta 
Stazioni Lame Bulini Raschlatoi Frecce Total 
tools 
Ales 1-5 21 16 16 30 2 64 
Arbus --- 3 - - -- 
Baressa --1 - 2 1 -3 
Curcuris --1 3 6 2 -R 
Gonnoscodina - - - 3 1 4 5 1 11 
Gonnosnb - - 1 - 3 2 5 1 11 Gonnostramatza - 1 4 2 7 - 11 2 20 
Gus pin! - - - 29 - 
Lunamatrona - - 5 - - 
Masullas 2 2 8 12 10 7 13 274 33 
Mogoro - 3 10 23 536 75 130 84 1015 
Mor on iori - - 7 12 15 1 22 7 45 
Pau - 1 6 12 6 2 3 1 12 
Pompu 1 - 3 7 5 2 2 1 10 
S. Gav. Monreale - - - I - - - - 
S. Ant. Santadi - - 5 14 10 3 5 2 20 
Sardara - - 1 3 2 4 3 1 10 
Siddi - - 1 - 2 3 2 1 8 
Simala - 3 6 17 16 7 2 1 26 
Siris - - 3 4 3 2 4 1 10 
Terralba - - 5 - 10 - - - 10 
Uras - - 7 7 4 1 9 2 16 
Usellus - - 1 
2 - - 4 10 14 
Ussaramanna - - - 2 - - - - 
Villanovaforru - - 1 - 2 - - - 2 
Villaverde - 1 7 10 3 1 3 - 7 
Zeppara - - 1 - 2 1 2 - 5 
Cabras - - 2 5 - - - - 5890 
Fordongianus - - 1 - - - 
Marrubiu 1 - 1 11 6 6 22 2 36 
Oristano - - - 4 - - 
Nurachi - - - 
I - - - - 
Palmas Arborea - - - 
5 - - 
Riola - - - 
1 - - - - 
Santa Giusta - - - 11 - - - - Sili - - - 1 - - - - 
Simaxis - - 1 - - - - - 
Villaurbana - 1 - - - - 
Total 5 11 89 232 667 137 280 312 7286 
Table 1. Overview of number of sites (first four columns) and tool types (last five 
columns) for Monte Arci municipalities (after Puxeddu 1957; 1975). 
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APPENDIX 4.8. 
Visual characterisation results for analysed Riu Mannu transects 
Proposed obsidian types 
Transect SA SA? SA/SB2 SA/SB? SC SC? SC/SB1 Total 
laked - 6 9 - 2 17 34 02 
ebris - 4 10 - 2 3 6 25 
nworked - 4 - - 2 1 - 7 
2 Total - 14 19 - 6 4 23 66 
05 Flaked - 5 5 - I - 3 14 
Debris - 1 - - I - - 2 
5 Total 6 5 - 2 - 3 16 
04 
F1 Flaked 40 76 92 25 101 11 44 389 
ebris 30 42 37 12 29 5 48 203 
nworked - 11 1 1 1 2 3 19 
4 Total 70 129 130 38 131 18 95 611 
07 
faked - 15 10 - 3 2 14 44 
Debris - 10 8 - 1 - 10 29 
nworked - - - - - - 1 1 
7 Total 25 18 - 4 2 25 74 
Flaked 9 3 25 4 - 1 - 42 09 
Debris 6 4 15 1 2 - - 28 
Unworked - 1 - - - - 1 
9 Total 15 8 40 5 2 1 - 71 
13 Flaked - - - - - - 1 1 
13 Total - - - - - - 1 1 
Flaked 16 12 7 5 14 - 10 64 23 
Debris 1 7 5 1 5 - 5 24 
Unworked - 5 - 6 - - 1 12 
3 Total 17 24 12 12 19 16 100 
Flaked 6 20 16 5 30 1 27 105 
10 
Debris 7 23 13 6 31 - 31 111 
Unworked - 6 - - 3 - 3 12 
10 Total 13 49 29 11 64 1 61 228 
Flaked 2 1 5 - 4 2 14 11 
Debris 4 4 14 - 14 1 26 63 
Unworked - 20 8 - 8 1 11 48 
11 Total 6 25 27 - 26 2 39 125 
F laked 2 - - 2 - - 1 5 12 
Debris 1 - - - 1 - - 2 
12 Total 3 - - 2 1 - 1 7 
otal 124 280 280 68 255 28 264 1299 
Table 1. Quantitative artefacts (divided into unworked, flaked and debris). Data transect 
14 not available. 
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SA SA/S /SB Total 
laked 17 12 9 59 
Debris 25 4 54 
2 nworked 7 
otal N 49 
J j jiu 
A 39.5 
j 
i 
laked 4 
5 ebris 1 
otal N 5 20 
ti 25 15 35 25 
laked 115 198 229 76 618 
ebris 47 21 30 22 120 
nworked 14 1 4- 19 
otal N ITS 220 263 98 757 
30.6 29.1 34.7 12.9 
d 39 39 22 19 119 
s 20 5 8 11 44 
riced 4 - --4 
N O 63 44 30 30 167 
[ 
37.7 26.3 18 18 
d 25 40 1 2 68 
s 11 19 3 2 35 
9 nworked 3 3 6 
N 39 62 4 4 109 
35.0 57.3 3.9 3.9 
laked 10 14 7 10 41 
13 ebris - - 1 3 4 
otal N 10 14 8 13 45 
V. 22.2 31.1 17.8 28.9 
laked 38 28 31 13 110 
ebris 9 2 4 1 16 
3 nworked 1 - - - I 
otal N 48 30 35 14 127 
/. 37.8 23.6 27.6 11 
laked 63 33 106 50 252 
ebris 34 15 47 50 146 
0 nworked 2 3 - 1 6 
otal N 99 51 153 101 404 
ti 24.4 12.3 38.4 25.1 
bris 1 - - - 1 
11 worked - 1 - - 1 
tal N 1 1 - - 2 
50 50 
ked 
I 
l 7 13 2 2 24 
ebris 12 5 - 2 19 
12 worked 1 4 - - 5 
0 tal N 20 22 2 4 48 
44.2 46.3 4.7 9.3 
otal 510 463 1 
_525- 
1 305 1803 
Table 2. Qualitative artefacts (divided Into unworked, flaked and debris). Data transect 14 
not available. 
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APPENDIX 5.1. Find quantities and contexts of all Riu Mannu cores 
Transect Associated with Collection type Raw material Number of finds 
02-A QL Obsidian 2 
02-a" OL Obsidian I 
02-B QT Obsidian I 
02 
02-B off-site? OL Obsidian 1 
02-A-B off site? QL Obsidian 2 
02-D QT Obsidian 1 
Isolated find QL Obsidian 1 
04-B QL Flint 2 
04-B QL Obsidian 15 
04-B (revisits) QL Obsidian 10 
04-B (revisits) QL Flint I 
04-B QT Obsidian 8 
04 
Off-site 04-B QT Obsidian 1 
04-C QL Obsidian I 
04-c QL Flint / green obsidian 2 
04-c QL Obsidian 4 
Isolated find QT Obsidian 3 
Isolated find OL Obsidian 2 
05-C QL Obsidian 1 05 
05-D OL Obsidian I 
07-B QL Obsidian 1 
07-B off site QL Obsidian 2 
07-B off site QL Flint 1 
07 07-D/E QL Obsidian 1 
07-D/E QT Obsidian 3 
07-F QL Obsidian 1 
07-J QL Obsidian 1 
09-A QL Obsidian 6 
09 
09-A QL Flint 1 
10-A QT Flint 1 
10-A QL Obsidian 1 
10-B QL Obsidian 3 
10-B QT Flint 1 
10 10-B QT Obsidian 1 
Isolated find 
Isolated find 
QT 
QL 
Obsidian 
Obsidian 
3 
1 
10-C QL Obsidian 2 
10-C QL Flint/quartz 1 
13-A" QL Obsidian 1 
13-B* QL Obsidian 1 
13 
13-C" QL Obsidian 2 
Isolated find QL Obsidian 1 
14 14-a QT Obsidian 2 
14-B QL Obsidian 13 
14-B QT Obsidian 14 
Off-site 14-B? QT Obsidian 1 
14-b* QL Obsidian I 
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14-D* QL Obsidian I 
14-E* QL Obsidian I 
14-f QT Obsidian 2 
Isolated finds QT Obsidian 3 
Isolated finds QL Obsidian 2 
23-C QL Obsidian 2 
23 Isolated finds QT Obsidian 2 
Isolated finds QL Obsidian 1 
In red: Qualitative finds (QT) 
In black: Quantitative finds (QL) 
Asterix: Qualitative sites collected outside the main grid 
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APPENDIX 5.2. 
Find quantities and contexts of all Riu Mannu core rejuvenation flakes 
Transect Associated with Collection type Raw material Number 
02-D off site QT Obsidian 1 
02-C-B off site QT Obsidian 2 
02-B QL Obsidian 1 
02 
02-C QL Obsidian 1 
02-C-B off site QL Obsidian 1 
Isolated find QL Obsidian 1 
04-b QT Obsidian 1 
04-B QT Obsidian 3 
04-c QT Obsidian 2 
04 04-B QL Obsidian 11 
04-B (revisit) QL Obsidian 1 
04-c QL Obsidian 5 
04-C QL Obsidian I 
Isolated find QT Obsidian 1 
07-J off site QT Obsidian 1 
07 07-D/E QL Obsidian 1 
07. J* QL Obsidian 1 
07-J off site QL Obsidian 1 
09-b QT Obsidian 1 
09 
09-A QL Obsidian 1 
10-B QT Obsidian 1 
10 
1 0-B QL Obsidian 1 
12-a QL Flint 1 
12 
12-a QL Obsidian 3 
13 13-C* QL Obsidian 2 
14-E off site QT Obsidian 1 
14-d QT Obsidian 2 
14-B QT Obsidian 13 
14-B off site QT Obsidian 1 
14 14-e QT Obsidian 1 
14-a QL Obsidian 1 
14-B off site QL Obsidian 1 
14-B QL Obsidian 6 
14-B revisit QL Obsidian 1 
23 23-B QL Obsidian 1 
In red: Qualitative finds (QT) 
In black: Quantitative finds (QL) 
Asterix: Qualitative sites collected outside the main grid 
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APPENDIX 5.3. 
Find quantities and contexts of all Riu Mannu flakes and blades 
Transect Associated with Collection type Raw material Flakes Blades 
02-A QT Obsidian 1 - 
02-B QT Obsidian 9 - 
02-A-B off site QT Obsidian 5 - 
02-C-B off site QT Obsidian 3 - 
Isolated find QT Obsidian 8 2 
02-A QL Obsidian 9 1 
02 02-a" 
QL Obsidian - I 
02-B QL Obsidian 11 - 
02-B QL Flint 1 - 
02-A-B off site? QL Obsidian 7 - 
02-C QL Obsidian 2 1 
02-C-B off site QL Obsidian 7 - 
02-C-B off site QL Other I - 
02-D QL Obsidian 1 - 
Isolated find QL Obsidian 13 2 
04-B QT Obsidian 149 38 
04-B QT Flint 7 2 
Off-site 04-B QT Obsidian 34 3 
04-b QT Obsidian 7 1 
04-c QT Obsidian 25 6 
04-c QT Flint/quartz 4 - 
04-C OT Obsidian 5 2 
04-D QT Obsidian 8 2 
04-C-D off site QT Obsidian 3 1 
Isolated find QT Obsidian 41 4 
04-B QL Flint/Green 'obsidian' 8 1 
04 04-B QL 
Obsidian 114 60 
04-B off site QL Obsidian 33 5 
04-B off site QL Flint 8 - 
04-B (revisits) QL Obsidian 37 21 
04-B (revisits) QL Flint 1 2 
04-b QL Obsidian 3 - 
04-c QL Flint / green obsidian 5 - 
04-c OL Obsidian 92 22 
04-C QL Obsidian 10 1 
04-D QL Obsidian 5 1 
04-C-D off site QL Obsidian I - 
Isolated find OL Obsidian 26 6 
E Isolated find QL Flint/quartz 2 - 
05 05-D QT Obsidian 7 4 
05-D off site QT Obsidian 1 - 
Isolated find QT Obsidian 1 2 
05-A QL Obsidian I - 
05-C QL Obsidian 3 - 
05-C off site QL Obsidian 4 
05-C QL Flint 1 - 
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05-D QL Obsidian 4 2 
Isolated find OL Obsidian 2 - 
07-B QT Obsidian 2 - 
07-B off site OT Obsidian 5 - 
07-D/E QT Obsidian 9 2 
07-DIE off site QT Obsidian 8 - 
07-D/E QT Flint 2 - 
07-F QT Obsidian 4 1 
07-J off site OT Obsidian 7 1 
07-B QL Obsidian 6 2 
07-C OL Obsidian 1 1 
07 
07-B off site QL Obsidian 10 - 
07-DIE QL Obsidian 22 - 
07-DIE off site QL Obsidian 4 1 
07-D/E off site QL Green 'obsidian' I - 
07-F QL Obsidian 2 2 
07. x" QL Obsidian 25 2 
07-J' (revisit) QL Obsidian 16 - 
07-J off site QL Obsidian 9 - 
Isolated find OL Obsidian 3 - 
09-A OT Obsidian 17 - 
09-A off site QT Obsidian 1 - 
09-b QT Obsidian 10 1 
Isolated QT Obsidian 2 - 
09 09-a" QL Obsidian 8 - 
09-A QL Obsidian 20 3 
09-A off site QL Obsidian 2 - 
09-b QL Obsidian 5 - 
Isolated OL Obsidian 4 - 
10 10-A* QT Flint/Quartz 1 - 
10-A QT Obsidian 6 
10-a QT Obsidian 4 - 
10-B QT Flint/Quartz 8 - 
10-B QT Obsidian 42 - 
10-B off site OT Obsidian 7 - 
10-C QT Obsidian 23 1 
10-C QT Flint/Quartz 3 1 
10-C off site QT Obsidian 1 1 
10-C off site QT Flint/Quartz 1 - 
Isolated find QT Obsidian 8 - 
Isolated find QT Flint/Quartz 1 - 
10-a QL Obsidian 3 - 
10-A" OL Obsidian 12 - 
10-A QL Flint 1 - 
10-B QL Obsidian 121 3 
10-B QL Flint 15 - 
10-B off site QL Obsidian 13 1 
10-B off site QL Flint/Quartz I - 
10-C QL Obsidian 35 - 
10-C QL Flint/quartz 3 - 
10-C off site QL Obsidian 5 - 
-544- 
Isolated find QL Obsidian 3 - 
Isolated Find OL Flint 2 - 
11-a QT Obsidian 12 - 
11 11-b QT Obsidian I - 
11-b OT Flint 2 1 
12-a QL Obsidian 9 6 
Isolated QL Obsidian 5 12 
Isolated QL Flint I - 
Isolated QT Obsidian 4 1 
Isolated QT Obsidian - 1 
13-a" OL Obsidian 3 
13 13-B" QL Obsidian 3 1 
13-C" QL Obsidian 16 6 
Isolated find QL Obsidian 2 - 
14-a QT Obsidian 2 - 
14-B QT Obsidian 342 4 
Off-site 14-B? QT Obsidian 7 1 
14-d OT Obsidian 10 - 
14-e QT Obsidian 30 - 
14-f QT Obsidian 4 - 
Isolated finds QT Obsidian 4 1 
14-B OT Flint 2 - 
14-e OT Flint I - 
14-b" QL Obsidian 10 - 
14-c" OL Obsidian 9 - 
14 
14-C' QL Obsidian 8 - 
14-D` QL Obsidian 10 - 
14-E" QL Obsidian I - 
14-a QL Obsidian 5 - 
14-B QL Obsidian 100 2 
14-B revisit QL 
Obsidian 2 - 
14-B QL Flint/Other 1 1 
14-D" OL Flint/Other 2 - 
14-d OL Obsidian 12 - 
14-e QL Flint/Other 3 - 
14-e QL Obsidian 3 - 
Isolated finds QL Obsidian 7 - 
23 23-A QT Obsidian 2 1 
23-B OT Obsidian 5 5 
23-B QT Green 'obsidian' 1 - 
23-C QT Obsidian 7 1 
23-C off site 
23-C off site 
QT 
OT 
Obsidian 
Flint 
10 
1 
- 
- 
23-D QT Obsidian 10 - 
23-D off site QT Obsidian 7 - 
Isolated finds QT Obsidian 15 1 
23-A QL Obsidian 1 2 
23-B OL Obsidian 17 2 
23-C QL Obsidian 15 11 
23-C off site QL Obsidian 12 4 
23-D QT Obsidian 8 6 
-545- 
23-D QT Flint 1- 
23-D off site QT Obsidian -3 
Isolated finds QL Obsidian 21 3 
In red: Qualitative finds (QT) 
In black: Quantitative finds (QL) 
Asterix: Qualitative sites collected outside the main grid 
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APPENDIX 5.4. 
Find quantities and contexts of all Riu Mannu debris 
Transect Associated with Collection Type Raw material Debris 
02-A QT Obsidian 4 
02-B QT Obsidian 9 
02-C QT Obsidian 3 
02-B-C off site QT Obsidian 2 
02-D QT Obsidian 2 
Isolated find QT Obsidian 14 
02 
02-a QL Obsidian 10 
02-A OL Obsidian 13 
02-A-B off site QL Obsidian 4 
02-B QL Obsidian 21 
02-B-C off site QL Obsidian 8 
02-C QL Obsidian 14 
Isolated find QL Obsidian 5 
04-a QT Obsidian 9 
04-b QT Obsidian 13 
04-B QT Flint 2 
04-B QT Obsidian 217 
04-B off site QT Obsidian 39 
04-B off site QT Flint 2 
04-c QT Obsidian 26 
04-C QT Obsidian 1 
04-C-D off site QT Obsidian 2 
04-D QT Obsidian 2 
Isolated find QT Flint I quartz 2 
04 
Isolated find QT Obsidian 14 
04-b QL Obsidian 8 
04-B QL Obsidian 98 
04-B QL Flint I 
04-B revisit QL Obsidian 31 
04-B revisit QL Flint/ Quartz 2 
04-c QL Obsidian 19 
04-c QL Flint / quartz 3 
04-C QL Obsidian 2 
04-D QL Obsidian 1 
Isolated find QL Obsidian 19 
Isolated find QL Flint / quartz 1 
05-A QT Obsidian 1 
05-C QT Obsidian 1 
05 
05-C off site QT Obsidian 1 
05-C off site QL Obsidian 2 
05-D QL Obsidian 1 
07 07-B QT Obsidian 1 
07-B off site QT Obsidian 6 
07-C off site QT Obsidian 3 
07-D/E QT Obsidian 4 
07-D/E off site QT Obsidian 16 
07-F QT Obsidian 9 
07-J off site QT Obsidian 9 
Isolated find QT Obsidian 3 
07-B QL Obsidian 2 
-547- 
07-B off site QL Obsidian 15 
07-B off site QL Other 1 
07-C OL Obsidian 1 
07-DIE QL Obsidian 20 
07-D/E off site QL Obsidian 8 
07-F QL Obsidian 1 
07-G" QL Obsidian 1 
07. J" QL Obsidian 7 
07-J revisit QL Obsidian 2 
07-J off site QL Obsidian 9 
09-A QT Obsidian 39 
09-A off site QT Obsidian 6 
09-b QT Obsidian 11 
Isolated find QT Obsidian 4 
09 
09-a. OL Obsidian 14 
09-A QL Obsidian 26 
09-A QL Flint/ quartz I 
09-b OL Obsidian 4 
Isolated find QL Obsidian 3 
10-a QT Flint I 
10-a QT Obsidian 8 
1aq QT Obsidian 15 
10-B QT Obsidian 71 
10-B QT Flint / quartz 5 
10-B off site QT Obsidian 4 
10-B off site QT Flint I 
10-C off site QT Obsidian 2 
10-C QT Obsidian 32 
Isolated find QT Obsidian 34 
10 Isolated find QT Flint / quartz 2 
10-. a QL Obsidian I 
10-A 0L Obsidian 3 
10B QL Obsidian 107 
10-B QL Flint / quartz 2 
10-B off site QL Obsidian 13 
10-B off site QL Flint / quartz 3 
1D-C OL Obsidian 36 
10-C QL Flint/ quartz 1 
10-C off site QL Obsidian 9 
Isolated find QL Obsidian 7 
Isolated find OL Flint / quartz 2 
11-a QT Obsidian 35 
11-a OT Flint 1 
11 11-b OT Obsidian 19 
Isolated find QT Obsidian 20 
Isolated find QT Flint 1 
Isolated find QL Obsidian 2 
Isolated find QT Obsidian 2 
12 12-a QL Obsidian 15 
Isolated find QL Obsidian 4 
13-B" QL Obsidian 1 
13 13-C' QL Obsidian 7 
Isolated find QL Obsidian I 
-548- 
14-a QT Obsidian 5 
14-a QT Other 1 
14-B QT Obsidian 461 
14-B QT Flint 1 
14-B off site QT Obsidian 9 
14-d QT Obsidian 11 
14-e QT Obsidian 30 
14-f QT Obsidian 17 
14-f QT Other I 
Isolated find QT Obsidian 11 
14 
14-a QL Obsidian 8 
14-B QL Obsidian 93 
14-B QL Flint / quartz I 
14-B revisit QL Obsidian 2 
14-b* QL Obsidian I 
14-e QL Obsidian 6 
14-d QL Obsidian 6 
14-e QL Obsidian 12 
14-E* QL Obsidian 3 
14-f QL Obsidian 3 
Isolated find QL Obsidian 3 
23-A QT Obsidian I 
23-B QT Obsidian 5 
23-C QT Obsidian 14 
23-C off site QT Obsidian 4 
23-D QT Obsidian 5 
23 23-D off site QT Obsidian 1 
Isolated find QT Obsidian 3 
23-A QL Obsidian 1 
23-B QL Obsidian 4 
23-C QL Obsidian 11 
23-C off site QL Obsidian 6 
Isolated Find QL Obsidian 6 
In red: Qualitative finds (QT) 
In black: Quantitative finds (QL) 
Asterix: Qualitative sites collected outside the main grid 
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APPENDIX 5.7. 
Platform types for all primary technologies 
Unprepared 
platforms 
Single flake 
platforms Multi-flake platforms 
SSC DSC MSC SSC DSC MSC SSC DSC MSC 
Platform blade reduction 1 - 10 - 6 2 - 
Platform flake reduction 1 1 7 3 3 1 1 2 
Platform mixed/flake blade 
reduction 
1 _ 2 7 2 1 1 
Bipolar flake reduction 36 45 - - - 1 - - - 
Bipolar blade reduction 1 1 3 1 - - - - - 
Irregular flake removal 1 - - 3 - 2 - - - 
-Irregular 
blade removal - 2 - - 2 
Irregular possible flake 
removal 
1 - 3 
Total 40 47 6 29 7 16 4 1 5 
Table 1: Recognised Rlu Mannu core platform types for single-, double- and multi-stage 
cores per main chalne opöratoire. 
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DIRECTIONAL REMOVAL 
)mDletel shattered 
in 
mplex 
iedral 
und 
ictiform 
ear 
TIONAL REMOVAL 
shattered 
ruin 
Complex 
Dihedral 
Ground 
Punctiform 
Linear 
MULTI-DIRECTIONAL REMOVAL 
Incomplete/ shattered 
Cortex 
Plain 
Complex 
Dihedral 
Ground 
Punctiform 
Linear 
NO RECOGNISABLE REMOVAL DIRECTION 
Incomplete/ shattered 
Cortex 
Plain 
Complex 
Dihedral 
Ground 
Punctiform 
Linear 
Total 
Blade production 
MNI R PR 
18 12 
8-2 
101 21 21 
11 
31- 
6-- 
7-- 
825 
1-- 
1-1 
81- 
-- 
-- 
-- 
1-- 
12 
27 34 
Flake production 
MNI R PR 
150 76 
179 4 12 
492 22 59 
10 11 
57 24 
34 -2 
40 1- 
61 13 
34 3 9 
51 2 8 
102 2 51 
3 - 1 
17 - 4 
8 - - 
12 - 1 
14 - 1 
11 - 2 
14 - 
26 - 1 
1 - - 
3 1 1 
1 
2 - - 
9 - - 
20 1 - 
14 2 - 
63 3 6 
1 - - 
7 - - 
10 1 1 
3 - - 
5 - - 
1455 53 173 
Table 2: Types of platforms for unretouched and retouched flakes and blades. 
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APPENDIX 5.8. 
Bulb of percussion, flaking ripples and errailure flakes for all primary material 
t class f A t Technolo 
D egree of d evelopm ent 
r ac e gy 
Poor Average Well Total 
N 26 22 17 65 
Cores lade % 40 33.8 26.2 
Fl k 
N 54 73 11 138 
a e % 39.1 52.9 8 
l d 
N 28 37 76 141 
Complete e a % 19.9 26.2 53.9 
k l 
N 184 275 619 1078 
e a % 17.1 25.5 57.4 
ulb of percussion N 43 19 27 89 
Fra ments 
lade 
% 48.3 21.3 30.3 
g 
Fl k 
N 160 176 275 611 
a e % 26.2 28.8 45 
N 11 6 20 37 
Retouched Blade % 29.7 16.2 54.1 
k 
N 15 42 82 139 la e % 10.8 30.2 59 
N 15 7 28 50 
Possibly retouched lade % 30 14 56 
k l 
N 30 63 131 224 
a e % 13.4 28.1 58.5 
N 6 59 78 143 
Complete lade % 4.2 41.3 54.5 
Fl k 
N 57 524 531 1112 
a e % 5.1 47.1 47.8 
N 7 59 73 139 
Fragments lade % 5 42.4 52.5 
k l 
N 79 439 309 827 
e a % 9.6 53.1 37.4 
Faking ripples N 2 27 20 49 
etouched lade % 4.1 55.1 40.8 
lake N 11 92 65 168 
% 6.5 54.8 38.7 
lade N 5 22 27 54 
Possibly retouched % 9.3 40.7 50 
Flake N 28 145 98 271 
% 10.3 53.5 36.2 
Blade N 73 10 54 137 
rrallure scar Complete % 53.3 7.3 39.4 
lake N 271 58 264 593 
% 45.7 9.8 44.5 
Blade N 31 2 16 49 
ragments % 63.3 4.1 32.7 
lake N 288 34 99 421 
% 68.4 8.1 23.5 
etouched R lade N 
- 
9 1 20 30 I r 
°/a 30 3.3 
t 
66.7 
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k 
N 66 5 47 118 
e la % 55.9 4.2 39.8 
l d 
N 17 2 21 40 
B a e % 42.5 5 52 5 
d h t P ibl . ouc e y re oss 114 14 58 186 lake 
61.3 7.5 31.2 
-558- 
APPENDIX 5.9. 
Dorsal scar negatives for all flake and blade material. 
Blade production Flake production 
MN/ FRG R PR MN! FRG R PR 
UNIDIREC TIONAL RE MOVAL 
0 4 2 - 1 139 22 10 11 
1 18 2 2 5 246 73 15 28 
2 52 29 16 17 373 126 17 47 
3 58 29 18 17 6 59 13 27 
4 13 7 6 7 13 14 6 12 
5 6 4 3 1221 2 
6 2 1 1 141- - 
7 - - - --1- - 
TWO-DIRECTIONAL R EMOVAL 
1 2 1 1 1 60 17 1 10 
2 3 1 - - 92 30 5 13 
3 4 2 - - 52 20 5 6 
4 1 1 - 1 29 8 2 7 
5 - - - - 9 4 1 1 
6 1 - - - 
2 1 - - 
7 1 - - - 1 - - - 
MULTI-DIR ECTIONAL REMOVAL 
2 2 1 - - 3 1 - 1 
3 18 4 1 1 
4 23 5 - 1 
5 1 - - - 8 3 - 1 
6 - - - - 
10 7 - 1 
7 2 1 - 2 
8 - - _ - 
1 1 - - 
9 - - - - - 
1 1 1 
Total 168 80 47 
± 
51 
1 
1094 401 79 172 
Table 1: Number of dorsal scars on unretouched and retouched flakes and blades. 
MNI= minimum individual pieces (complete and proximal pieces), 
FRG= fragments 
R= retouched pieces 
PR= probably retouched pieces 
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Artefact class maximum Average Minimum Mode St Dev CN 
L 80.5 31.2 10.9 50.4 11.7 0.4 
Complete 
Blades w 43.1 
17.7 6.6 20.7 6.1 0.3 
T 25.2 6 1.8 6.4 2.7 0.4 
L 117 23.9 5 18.8 10.4 0.4 
Complete 
Flakes W 76.4 
21.3 2.1 14.5 8.6 0.4 J 
T 72.4 7 0.4 5 4.1 0.6 
Probably L 86.1 40.1 18.2 24.8 15.7 0.4 
retouched w 37.5 22.5 12.4 16.1 6.6 0.3 
blades T 14.6 8.1 3.9 6.4 2.5 0.3 
Probably L 88.7 28.3 12.8 28.9 10.2 0.4 
retouched w 47.4 23.8 8.7 30.7 7.6 0.3 
flakes T 27.4 8 2.2 6.7 3.3 0.4 
L 95.4 43.6 16.8 44.1 15 0.3 
Retouched 
Bl d w 47.6 25.6 
10.3 33.8 7.7 0.3 
es a 
T 19.3 8.7 4 8.9 3.1 0.4 
L 63.3 30.2 11.3 25.4 10.2 0.3 
Retouched 
Flakes W 63.3 26.5 
11.8 25.1 9.2 0.3 
T 58.1 9 3.8 6.7 3.6 0.4 
Table 4. Size comparisons for length (L), width (W) and thickness (T) measurements for 
unretouched and retouched flakes and blades. 
02 04 05 07 09 10 13 14 23 Total 
N 4 11 1 4 2 4 1 11 38 Bipolar flake 
L 29.7 37.4 27.7 31.5 29 35.8 22.9 25.1 31.1 
Bipolar blade N 2 2 
L 29.8 29.8 
N 2 2 
Platform flake 
L 48.3 48.3 
N 4 1 1 6 
Platform flake 
L 32.8 25.8 38.5 32.6 
N 2 2 
- Platform flake 
L 27.2 27.2 
N 8 1 1 1 11 
Platform blade 
L 36.9 26 20.6 29.1 33.7 
N 1 1 
Platform blade 
L 26.7 26.7 
N 2 2 
Platform blade 
L 28.6 28.6 
N 2 1 3 
Platform mixed 41.2 30 37.5 
N 3 3 
Platform mixed 54.1 54.5 
q 1 1 1 3 
Platform mixed L 14.8 35.4 21.9 24.0 
N 1 I 
Platform possible flake 18.2 18.2 
Ad hoc flake N 3 4 
L 26.1 25.3 25.9 
Table 5. Average maximum lengths (in mm) for all single stage cores. 
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02 04 05 07 09 10 13 14 23 Total 
N 7 21 1 4 3 3 1 12 52 
Bipolar flake 
L 26.0 37.6 24.9 29.3 32.6 30.2 20.5 26.5 31.5 
N 1 1 
Bipolar blade 
L 29 29 
N 2 2 
Platform blade 
L 40 40 
N 1 1 1 14 
Platform flake 
L 36.9 29.5 29.1 33.6 32.3 
q 
Pl tf fl k 
2 1 1 1 16 
a orm a e L 29.0 22.3 20.5 29.1 33.6 27.2 
Platform mi dN 
I 1 
xe L 33.4 33.4 
dq Pl tf i 
2 2 
a orm m xe L 30.5 30.5 
q 1 1 
Platform possible flak 24.9 24.9 
q 
dh fl 
I 1 2 
oc ake L 45.8 29.5 37.7 
Ad hoc blade N 2 2 
L 20.2 20.2 
N 1 1 Ad hoc mixed L 26.9 26.9 
Table 6. Average maximum lengths (in mm) for all double-stage cores. 
04 09 10 14 23 Total 
N 3 3 6 
Bipolar flake 
L 38.6 50.1 44.4 
N 2 2 3 7 
platform blade L 29.7 50.1 45.5 42.3 
N 1 1 
Platform blade 
L 34.9 34.9 
N 1 1 
Platform blade 
L 38.6 38.7 
N 2 3 2 7 
Platform flake 
L 46.2 57.3 34.9 47.7 
N 1 1 1 3 1 7 
Platform flake 
L 38.5 32.4 34.9 38.4 51.1 38.9 
N 1 1 
Platform mixed L 20.7 20.71 
N 1 1 1 4 7 
Platform possible flake L 20.7 34.9 50.1 34.3 34.7 
N 2 1 1 4 
d hoc possible flake L 44.8 34.9 34.3 39.7 
N 1 5 1 7 
Ad hoc flake L 46.2 52.3 32.6 48.6 
Table 7. Average maximum lengths (in mm) for all multi-stage cores. 
-563- 
cri 
x 
G 
z 
w 
a 
a 
a ca 'fl 
d 
0 
V 
O O to co T T co co N 'ý T 
to. 
N T T T 
C" 
(ý 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 T 
Y C! 
1 T 1 
- 0 ; u 1 1 1 1 1 
I 
1 1 1 T = CO . 1. 1 1 1 1 1 T 1 1 1 1 y 
0 0 
1 1 / 1 1 1 1 1 1 
1 1 1 T 1 1 1 1 1 1 1 
,A 
v/ 
0. U 1 1 1 1 1 1 1 1 1 1 1 1 1 N to CO N 1 / 1 1 1 1 
Qý 
Y 
C 1 1 1 1 I 1 T 1 1 T 1 1 1 1 1 1 
N 
l) 1 1 1 1 
V 
0 
L 
(/ T ! - 1 1 T 1 1 1 1 1 1 1 1 
1 / T 1 1 1 1 " 
Q 
) 
y 
Ä 
1 1 1 1 T 1 1 I 1 1 1 1 T (/) 1 I 1 1 I 1 1 1 
j 
V 
1 1 1 1 T 4 L 
N 
1 1 1 1 1 T 1 1 
1 1 1 1 1 1 
i CO 
m 
1 1 1 1 T co 1 1 1 T' 1 1 1 1 1 1 
1 1 1 1 1 1 
I A 
_ 
0. co N N N N 1 r' N T N Ca) 1 1 
1 1 / N 1 1 1 
N 
: 0) N N N 1 1 1 ('7 1 I 
{(ý T 1 N T T ! - 1 1 T 
1 N 
y 
1 / / 1 
' 1 1 T 1 / 
N 1 1 (. 4 1 1 1 1 1 1 
{(ý 
1. 
Y U 1 T / a 1 1 T 
v 1 1 1 1 1 1 1 1 ) 1 1 
ý. U 
( T . r 1 1 / 1 T 
1 1 1 T 1 1 1 1 1 
1 1 
n 
ti 
(() 1 C. ) 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 
(a) 
E 2' A 
1 
U . 1 . ! 'ý 1 1 1 . 1 1 1 1 1 / . . 1 1 1 1 T 0Y ö 
A 
A f` 
v 1 1 T 1 1 r 1 
1 r 1 T 1 1 {(ý 
ä ýn 1 1 1 r 1 
1 1 
co 
U 
v) I r 1 N 1 1 1 
N 1 1 / / 1 1 . 1 1 1 1 1 
1(ý 
0 
10 
A 
A ja C. ) 1 1 1 1 1 Chi 1 1 T . . 1 T ä N 1 1 1 . 1 T 
co 
a) (D 
N 
ý 
y 
C 
N 
C 
fA 
C ý 
to 
C 
ß m 
- 
N 
O 
w 
Ö Ö Ö Ö 
00 ÖE 
E 
Ö 
a Ö Ö 
Ö 
Ö 
Ö . 
Ö Ö Ö Ö Tý 
l 
t? Ö Ö Ö Ö 
Ö 
l e in N 
I[) 
N u 
7 
tÖ 
N 
T 
LO 
t6 
N LO 
t6 r 
N T N N N 
N Cl) 0 
I 
0 
U 
N 
G 
qir 
er 
11 
N 
O 
v 
0 
v 
0 
Cf 
to 
d 
C) 
C 
II 
U) 
Cl, 
H 
d 
C, 
to 
N 
C 
"O 
d 
C 
d 
N 
d 
I. 
C. 
d 
N 
d º. 
O 
v 
t0 
Co 
C 
0 
x 
d 
t 
O 
V 
0 
C 
0 
N 
0 
C. 
13 
C 
A 
N 
G1 
im 
e0 
C 
0> 
d 
C. 
Uf 
d 
C. 
x d 
0 t- 
m 
ß F- 
U, u 
c 
N 
0 
d 
0) 
Ni 
E 
il 
V 
N 
0) 
11 
N 
d 
L. 
O 
CD 
CD 
N 
4 
co 
Type Percentage ocation 
Complete 
blades 
Broken Retouched 
blades blades 
Possibly 
blades 
Type 1 1-25% Platform 3 - - - 
Lateral side(s) 3 2 1 1 
Distal 2 6 2 3 
Platform and lateral 2 - - - 
26-50% Lateral side(s) I - 1 1 
Distal - 1 - _ 
76-100% II but proximal & lateral - - - 1 
II dorsal 2 1 - _ 
Type 2 1-25% Platform 3 
Lateral side(s) 4 1 - - Middle - 1 - - 
Distal 1 - - 
latfomi & distal 1 - - - 
26-50% ateral side(s) 2 1 - 1 
istal - 1 - - 
istal & lateral - 1 - - 
latform, lateral & distal 1 - - - 
51-75% ateral side(s) 1 - - - 
iddle - - - 1 
Distal - 1 - - 
Distal & lateral 1 - - - 
All but lateral I - - - 
76-100% All but lateral side(s) 2 - - - 
Total 30 16 4 8 
Table 2. Percentages and location for cortex types 1-2, associated with Mbgoro 
secondary raw material sources for unretouched and retouched cortical blades. 
ype Percentage Location 
Complete 
blades 
Broken 
blades 
Retouched 
blades Possibly blades 
ype 3 1-25% Distal 2 2 - - 
Distal & lateral 1 - - - 
ateral side(s) 4 3 - 1 
Platform 3 - - - 
26-50% ateral side(s) 3 2 - - 
latform - I - - 
latform & lateral 1 - - - 
51-75% II but lateral 1 - - - 
II but proximal - I - - 
ateral (side(s) I - - - 
76-100% All but middle - I - - 
All but proximal I - - - 
II dorsal - 1 - - 
Distal 1 - - - 
ype 4 1-25% )istal 1 - - 1 
Distal & lateral - - - 1 
ateral side(s) 3 2 1 1 
Platform - - - 1 
26-50% Distal - - - 1 
Distal & lateral 1 - - - 
Lateral side(s) 2 - 1 3 
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51-75% Lateral si, 
76-100% II dorsal 
I Total I11 26 1 14 1319 
Table 3. Percentages and location for cortex types 3-4, associated with Monte Arci 
primary raw material sources for unretouched and retouched cortical blades. 
Type Percentage Location 
Complete 
flakes 
Broken 
flakes 
Retouched 
flakes 
Possibly 
retouched flakes 
Type 1 1-25% Platform 22 7 1 2 
Proximal 1 3 - - 
Lateral side(s) 21 21 2 4 
Middle 2 3 1 2 
Distal 19 8 - 4 
Platform & lateral 17 6 1 2 
Platform & distal 2 - - - 
Distal & lateral 3 1 - 1 
Proximal & lateral - - 1 2 
Proximal & distal 2 - - - 
Platform, lateral & distal 2 - - - 
26-50% Proximal 1 1 - - 
Lateral side(s) 25 10 1 2 
Middle I - - - 
Distal 5 3 - - 
Platform & lateral 1 2 - - 
Middle & Distal 1 - - - 
Distal & lateral 3 - - 1 
Platform, lateral & distal 2 - - I 
51-75% Lateral side(s) 4 3 - - 
Middle 1 - - - 
Lateral & distal 1 - 1 1 
Platform & lateral 2 - - - 
All but proximal 2 - 1 1 
Il but lateral 2 1 - 1 
II but middle - 1 - - 
All but distal I - - - 
76-100% All but proximal 6 - 1 1 
Il but lateral side(s) 4 - 2 2 
All but distal 1 - - - 
All but proximal & lateral 1 - - 1 
Il dorsal 32 12 1 4 
Type 2 1-25% Platform 15 6 2 6 
Proximal - I - 1 
Lateral side(s) 4 15 8 11 
fiddle 1 1 1 3 
Distal 16 10 1 4 
Platform & lateral 12 - - 1 
Platform & distal 2 - - 1 
Proximal & lateral 1 2 - - 
Distal & lateral 5 - - 2 
26-50% Lateral side(s) 18 5 3 6 
Middle 2 1 1 3 
Distal 6 2 - 1 
fiddle & lateral - 1 - - 
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Middle & Distal 1 - - - 
)istal & lateral 2 1 1 1 
latform & lateral 1 1 - - 
Platform, lateral & distal 1 - - - 
All but middle 1 - - - 
All but proximal & lateral - 1 - - 
51-75% Lateral side(s) 5 2 1 2 
fiddle 2 1 3 5 
Distal 1 - - - 
Distal & lateral 2 - - - 
All but proximal - 1 - 1 
All but lateral 5 - - 1 
Il but distal - 1 - - 
76-100% Il but proximal 5 - - - 
All but lateral side(s) 7 1 4 9 
Il but middle - I - - 
All but distal 1 1 - - 
Il dorsal 39 10 3 5 
Total 342 147 41 95 
Table 4. Percentages and location for cortex types 1-2, associated with Mögoro 
secondary raw material sources for unretouched and retouched cortical flakes. 
Type Percents 9e ocation 
Complete 
flakes 
Broken 
lakes 
Retouched 
flakes 
Possibly retouched 
flakes 
Type 3 1-25% Platform 6 2 1 1 
Proximal I - - - 
ateral side(s) 9 7 2 2 
Middle 2 1 - - 
Distal 4 6 - 1 
Platform & lateral 3 1 - 1 
Distal & lateral 1 1 - 1 
26-50% Platform - 2 - - 
Lateral side(s) - - 1 1 
Middle 2 1 1 
Distal - 1 - 1 
Platform & lateral I - - 
Distal & lateral 3 1 - - 
51-75% Lateral (side(s) 2 1 - - 
iddle 1 - - - 
Distal & lateral 1 - - - 
All but proximal 1 - - - 
All but lateral 1 1 - 1 
Il but middle - 1 - - 
11 but distal I - - - 
76-100% II but lateral - 2 - - 
II dorsal 13 5 - - 
Type 4 1-25% Platform - 1 - - 
Proximal - - 1 1 
Lateral side(s) 7 2 1 - 
Middle - 1 - - 
Distal 1 1 - 2 
26-50% Proximal 3 - - - 
ateral side(s) 6 5 1 2 
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Middle 1_- 
- 
Distal 2-- 1 
Distal & lateral 1-- 2 
II dorsal 11- - 
51-75% Lateral side(s) -2- - 
II but lateral 3-1 - 
II but proximal & latera I 
II but proximal 1-- _ 
Il but distal -1- - 
6-100% All but lateral 1_- - 
All dorsal 15 9- 1 
Total 93 57 9 19 
Table 5. Percentages and location for cortex types 3-4, associated with Monte Arcl 
primary raw material sources for unretouched and retouched cortical flakes. 
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APPENDIX 6.1. 
Quantities and find contexts all secondary technology 
Transect Associated with Collection type 
Retouched Retouche 
unifacial bifacial 
d Probably 
retouched 
02-B QT -1 1 
02-A-B off site OT -- 1 
02-C-B off site QT -1 - 
Isolated find QT -1 - 
02-A QL 1- - 02 02-B QL -- 1 
02-A-B off site QL -- 2 
02-C QL 1- - 
02-C-B off site OL -1 - 
02-D QL 1- - 
Isolated find QL 1- 1 
04-B QT 24 4 43 
Off-site 04-B QT 2- 6 
04-b QT 1 - 3 
04-c QT - - 14 
04-C-D off site QT 1 - 2 
04 Isolated find QT 2 1 4 
04-B QL 42 5 54 
04-B off site QL 7 - 12 
04-B (revisits) QL 28 1 18 
04-c QL 8 - 17 
04-C-D off site QL - - 1 
Isolated find QL 2 3 4 
05-D QT - - I 
05-C QL - 1 05 
05-D QL - - 1 
Isolated find OL - - 1 
07-D/E QT - - 1 
07-D/E off site QT 1 - 1 
07-F QT 1 - - 
07-J off site QT - - 3 
07-B QL - 1 2 07 
07-B off site QL 1 - I 
07-D/E QL 1 - 3 
07-DIE off site QL - 1 - 
07-F QL 1 - 1 
07-J* QL 9 - 8 
09-A OT - - 6 
09-b QT 4 - 8 
09 09-a" QL - - 2 
09-A QL 6 - 9 
09-b QL 2 - 5 
Isolated QL 1 - - 
10 10-A QT 2 - 4 
1 0-a QT - - 1 
-596- 
10-B QT 3 - 5 
10-C QT 1 - 4 
10-C off site QT 1 - - 
Isolated find QT 1 - 3 
10-a QL - - 3 
10-A* QL 2 - - 
10-B QL 11 2 26 
10-B off site QL 4 2 4 
10-C QL 2 - 8 
10-C off site QL 1 - 1 
Isolated Find QL 1 - 6 
11 11-b QT - 1 - 
12 12-a QL I 
13-a* QL - 1 - 
13 13-B* QL - - 1 
13-C* QL 1 1 7 
14-a QT - - 2 
14-B QT 39 15 52 
Off site 14-B? QT 1 - 2 
14-d QT 1 - 3 
14-e QT 1 - 1 
14-f QT 1 - 5 
Isolated finds QT 1 - 4 
14-b* QL I - - 
14 14-E* QL - - 1 
14-a QL I - I 
14-B QL 48 25 37 
14-B revisit QL 1 - I 
14-B off site QL 2 - - 
14-D* QL - - 2 
14-d QL 4 3 4 
14-f QL 1 - - 
Isolated finds QL - - 1 
23-B QT - - 1 
23-C QT 1 - - 
23-C off site QT 1 - - 
Isolated finds QT 1 - 1 
23 23-C QL 1 - 3 
23-C off site OL - - I 
23-D QT - - 2 
23-D off site QT 2 - - 
Isolated finds OL 2 1 6 
Total QT 91 24 182 
Total QL 197 48 259 
In red: Qualitative finds (QT) 
In black: Quantitative finds (QL) 
Asterix: Qualitative sites collected outside the main rid 
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APPENDIX 6.2. 
Secondary modification data 
Retouch Type etouch pattern 
Modified Unmodified 
RET? RET BL Ret FL Rejuv CH CO FL FRG BIF Total 
rregular 83 2 13 1 99 
arginal continuous 19 4 1 24 
megular arginal isolated 8 8 
rofound continuous 12 5 17 
rofound isolated 6 1 7 
Total 128 2 22 12 155 
rregular 7 3 10 
Probable 
arginal continuous 2 2 
retouch arginal isolated 4 1 5 
profound continuous 
mfound isolated 
22 
2 
52 2 31 
- 
37 
29 
continuous 16 
continuous 1 
isolated 2 
48 
21 
continuous 10 
isolated 5 
continuous 10 
isolated 3 
49 
L 
0 
1 
= W23 
4 - 7 
21 
2 5 17 
1 6 
2 12 
3 
2 8- -- -- 59 
n egular 2 2 
Bum rginal continuous 1 1 
nd isolated 1 1 2 
Total 4 - 1 - - - - - 5 
rregular 5 1 6 
ti ll t d D rginal continuous 
1 1 2 
en cu a e 
rofound continuous 1 1 
rofound isolated 1 1 
Total 7 - 3 - - - - - - 10 
rregular 10 3 13 
anginal continuous 3 3 
ch rginal isolated 20 1 3 24 
rofound continuous 6 1 2 g 
rofound isolated 12 4 4 20 
Total 51 6 12 - 69 
rregular 3 1 4 
rginal continuous 56 19 57 1 3 1 1 138 
ep marginal rginal isolated 4 4 
rofound continuous 10 5 13 28 
rofound isolated 4 1 5 
oW 77 24 72 1 - 3 1 1 - 179 
Stop profound regular 2 2 
rýpinal continuous 6 4 5 1 16 
rginal isolated 2 2 
-598- 
Profound continuous 9 1 16 26 
Profound isolated 2 1 3 6 
Total 21 6 24 - - 1 - - - 51 
Irregular 1 4 5 
arginal continuous 22 7 42 1 1 73 
Feathered 
arginal arginal 
isolated 1 2 3 
Profound continuous 8 2 11 21 
Profound isolated 1 1 
Total 32 9 60 - 1 - - - 1 103 
Irregular 3 1 4 
arginal continuous 13 20 1 1 3 38 
Feathered 
profound arginal isolated 
2 2 
Profound continuous 26 5 56 2 89 
rofound isolated 3 5 8 
Total 47 6 81 - - 3 1 - 3 141 
I rregular 1 1 
arginal continuous 5 2 8 15 
Scalar Marginal isolated 1 1 
Profound continuous 3 1 8 1 13 
Profound isolated 1 1 2 
Total 9 5 17 - - 1 32 
rand Total 510 64 314 1 3 9 6 1 4 912 
Table 1. Retouch types and patterns for per basic artefact classification. Recorded per 
work edge. 
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Retouch type Retouch pattern Average Length Average Width N 
Scalar arginal continuous 29.6 20.2 15 
Profound continuous 38.4 38.1 14 
arginal isolated 40.9 20.2 1 
Profound isolated 34,7 24.7 2 
Feathered profound 
Irregular 
Marginal continuous 
35.7 
27.6 
18.1 
22.9 
1 
38 
Profound continuous 38.1 30.5 90 
Marginal isolated 
Profound isolated 
28.6 
42 
24.3 
35.6 
2 
8 
Irregular 37.4 24.9 4 
Stepped profound Marginal continuous 30.6 23.3 16 
Profound continuous 31.9 29.8 25 
Marginal isolated 0 0 2 
Profound isolated 35.8 32.5 6 
Irregular 27.2 31.1 1 2 
Feathered marginal Marginal continuous 26.7 22.1 73 
Profound continuous 30.7 29.5 23 
Marginal isolated 46.9 32.5 3 
Profound isolated 31 25.1 1 
Irregular 34.4 21.7 
Step marginal Marginal continuous 30.5 24 138 
Profound continuous 30.7 23.7 28 
Marginal isolated 42.7 28.9 4 
Profound isolated 27.1 23.7 3 
Irregular 24.6 25.5 6 
Notch Marginal continuous 39.7 20.8 3 
Profound continuous 36.3 34.5 9 
Marginal isolated 36.7 22.7 23 
Profound isolated 41.8 28.8 20 
Irregular 28.3 26.6 13 
Burin in Marginal continuous 36.7 24.4 1 
Profound isolated 43.2 30.1 2 
Irregular 35 26.7 2 
D enticulated arginal continuous marginal continuous 29.1 29.1 24 24 2 2 
P Profound continuous 38.4 27.5 1 
Profound isolated 36.6 27.9 1 
Irregular 28.2 29.2 6 
Fresh retouch Marginal continuous 31.3 24.3 17 
Profound continuous 35 25.8 12 
Marginal isolated 30.4 26 6 
Profound isolated 38,2 28.6 3 
Irregular 32.2 23.9 21 
Probable retouch Marginal continuous 48.6 36.2 2 
Profound continuous 25.9 23.3 31 
Marginal isolated 29.4 22.7 6 
Profound isolated 35.6 28.5 2 
Irregular 36,7 33.7 10 
Probable usewear Marginal continuous 36.1 22.3 23 
,s Profound continuous 
: 
- 
E 
0 1 
Profound isolated 30.3 17.7 2 
irregular 37.6 23.4 32 
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Irregular Marginal continuous 31.6 27.4 24 
Profound continuous 25.1 20 28 
Marginal isolated 22.6 19.6 13 
Profound isolated 27.4 24.7 7 
Irregular 30.8 23.6 103 
otal 936 
Table 2. Artefact length for all retouch types and patterns. 
Retouch type Retouch pattern verage Retouch Leng verage Retouch Wid th N 
Marginal continuous 20.6 4.0 15 
Profound continuous 28.3 7.3 14 
Scalar Marginal isolated 10.6 5.1 1 
Profound isolated 18.5 6.6 2 
Irregular - - i 
Marginal continuous 20.1 6.0 38 
Profound continuous 29.3 10.1 90 
Feathered profou nd Marginal isolated 14.9 7.7 2 
Profound isolated 23.7 8.0 8 
Irregular 21.4 8.6 4 
Marginal continuous 23.0 4,1 16 
Profound continuous 25.6 5.2 25 
Stepped profound Marginal isolated 4.4 2 
Profound isolated 25.3 6.1 6 
Irregular 23.6 4.5 2 
Marginal continuous 16.2 3.3 73 
Profound continuous 20.7 4.4 23 
Feathered marginal Marginal isolated 19.5 5.2 3 
Profound isolated - 6.3 1 
Irregular 16.4 2.4 5 
Marginal continuous 19.6 3.4 138 
Profound continuous 21.7 3.7 28 
tep marginal Marginal isolated 11.8 3.2 4 
Profound isolated 19.9 2.6 3 
Irregular 18.8 3.2 6 
Marginal continuous 22.7 8.5 3 
Profound continuous 24.4 11.4 
9 
Notch Marginal isolated 20.8 10.0 23 
Profound isolated 18.4 11.3 20 
Irregular 27.7 6.4 13 
Marginal continuous 16.4 2.9 1 
Burin Profound isolated 3.6 25.7 2 
Irregular - - 2 
Marginal continuous 29.9 3.0 2 
ti l t d D 
Profound continuous 36.7 4.8 1 cu a e en 
Profound isolated 26.8 12.9 1 
Irregular 22.8 4.6 6 
Marginal continuous 18.8 4.0 17 
Profound continuous 27.2 5.5 12 
Fresh retouch Marginal isolated 15.7 6.6 6 
Profound isolated 18.9 5.3 3 
Irregular 21.3 4.8 21 
Probable retouch Marginal continuous 29.8 3.0 2 
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Profound continuous 13.3 4.6 31 
Marginal isolated 18.7 10.4 6 
Profound isolated 17.2 7.0 2 
Irregular 22.8 5.4 10 
Marginal continuous 22.5 1.9 23 
Profound continuous - 5.5 1 Probable usewear Profound isolated 19.0 1.4 2 
Irregular 18.5 2.6 32 
Marginal continuous 21.1 3.7 24 
Profound continuous 13.2 4.4 28 
Irregular arginal isolated 7.9 6.0 13 
Profound isolated 22.9 3.4 7 
Irregular 22.6 6.9 102 
otal 935 
Table 3. Average retouch length and width for all work edges. 
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Retouch Type Work edge shape 02 05 04 07 09 13 23 10 12 14 Total 
Straight 1 - 20 2 1 - 2 2 - 11 39 
Concave 
- -4 - - 1 - 5 10 
Feathered 
Convex 2 - 17 3 3 4 2 7 - 20 58 
onvergent/pointed - -3 - 2 - 1 3 - 4 13 Irregular - .1 - - - - - 1 Denticulated - -3 1 - - - - - 3 7 Total 3 - 48 6 64 5 13 - 43 128 
Straight - 2 22 3 - - 1 7 - 12 47 Concave 1 - 12 - - - 1 - - 7 21 tepped onvex 1 - 17 - 5 - 2 8 - 16- 1-49 
Convergent/pointed - -3 - - _ 1 4 
Denticulated - -3 - -- - 1 - 2 6 
Total 2 2 57 3 5- 4 16 - 38 127 
Straight - -I - -- - - - 1 2 
Scalar Concave - -3 - -- - 1 1 3 8 
Convex - -2 - -- - - - 2 4 
onvergent/pointed - -2 - -- - 1 - - 3 
Total - -B - -- - 2 1 6 17 
Straight - -1 _ 1 
Concave -9 1 2 9 22 
N otch 
Convex - -- - -_ _ I 1 
Convergent/pointed - -1 - -_ _ - 1 
Irregular 
_ 1 
Denticulated - -3 1 - 4 8 
Total - - 15 2 2- 1 14 - - 34 
onvex - -1 - _- - 1 - _ 2 
Denticulate Convergent/pointed - -_ _ 1_ - - - - 1 
Irregular 2 
Denticulated 1 
Total 
- -1 - 3- - 2 - - 6 
Burin Concave - -1 - -- - - - - 1 
Total ( -- 1 - - - 1 
Straight 8- - - 1 2 11 
oncave 1- 1 
3 
Fresh convex -- 5- - - - - - - 
5 
Convergent/pointed -- 2- - - - - 
2 
Irregular -- 2- - - - 
2 
Denticulated -- I- - - 1 
2 
Total 1- 19 - - - 3 2 - 25 
Straight -- 3- - - - - - 1 4 
Concave -- 1- - - - - - 6 7 Probable 
onvex -- 2- - - - 1 - 1 4 
onvergenUpointed 1- - - - - - 1 2 
Denticulated -- - - - - - 1 1 
Total -- 7- - - - 1 - 10 18 
Straight 52 1 1 - - 2 11 
Concave -- 1- _ - - - - - 1 
e r U 
Convex -1 3- 2 - - 2 - 2 10 s wea Convergent/pointed -_ - 
Irregular -- - 
Denticulated 
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Total - 1 9 2 3 1 1 5 - 5 27 
Straight - 5 1 _ _ _ _ 3 9 
oncave _ - 4 2 _ _ _ _ _ 6 12 
Irregular Convex - - 13 1 3 - 2 4 - 3 26 
Convergent/pointed _ 4 - _ 1 _ 1 6 
Irregular _ - 2 - - 3 5 
Denticulated - - 4 - 2 - - 1 - 2 9 
Total - - 32 4 5 - 2 6 - 18 67 
rand Total 6 3 197 17 24 5 16 61 1 120 450 
Table 3. Retouch type and work edge shape for all blanks with single work edges 
Retouch type ork edge shape 02 04 07 09 13 23 10 14 Total 
Straight 2 8 1 - - - 5 12 28 
Concave - 2 2 2 1 - - 10 17 
Feathered Convex - 11 3 1 1 - 4 13 33 
onvergent/pointed - 7 4 2 - 3 4 10 30 
Denticulated - - 2 - - - 1 3 6 
Total 2 28 12 5 2 3 14 48 114 
Straight - 24 - 2 1 4 3 19 53 
oncave - 6 - - - - - 3 9 tepped onvex - 12 1 1 - - 3 7 24 
Convergent/pointed - 6 - - - - 4 2 12 
Denticulated - 2 1 - 3 
Total 50 2 3 1 4 10 31 101 
Straight - - - - - - - 3 3 
oncave 2 1 2 6 
Scalar Convex - 3 - - - - - 1 4 Convergent/pointed 
- - 
Denticulated - _ _ - - - - 1 1 Irregular 
_ 1 
Total - 5 - 2 - - 1 8 16 Straight 
_ - 1 - 2 
oncave - 9 1 2 13 
Notch onvex - 5 
onvergent/pointed 1 1 4 
Denticulated 5 
ff 
5 
rregular 1 1 
Total 1 16 3 4 - 5 1 30 
Dentic l t 
Denticulated - - - 2 - 1 3 u a e 
I rregular - - - - - - 1 
Total 2 - 1 - - 4 
oncave - - - - 
1 1 
Burin onvex - - - - - - - 
1 1 
onvergent/pointed - 1 - - - - - 
1 
Total _ _ - - - - 
2 3 
traight 1 4 - 2 - 2 - - 
9 
oncave 1 6 1 1 1 - - - 10 
Fresh C onvex - 4 1 - - - - 5 
onvergent/pointed - 1 1 1 - - - - 3 
D enticulated - 2 1 - - - 3 
Ir regular - 2 - _ - - 2 
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Total 2 19 2 5 2 2 - - 32 
Straight - 2 1 - - - - 1 4 
oncave - - 1 - - - - 15 16 
Probable Convex - 3 1 - 1 - 1 - 6 
Convergent/pointed - 2 - - 1 - - 1 4 
Denticulated - - 1 1 
Irregular - 1 - - _ 1 
Total - 8 3 - 2 - 1 18 32 
Straight - 4 2 - - - 3 5 14 
oncave - - - - - - - 1 1 
Usewear onvex - 4 1 - - - 3 3 11 
onvergent/pointed - 1 - - - - - 1 2 
Denticulated - - - - - - 1 1 2 
Total - 9 3 - - - 7 11 30 
Straight - 3 2 2 - - - 14 21 
oncave - - - - 1 - - 23 24 
l 
Convex - 5 - 2 - 1 - 15 23 rregu ar Convergent/pointed - 3 2 - - - - 4 9 
Denticulated - 1 - - - - - 2 3 
I rregular - 5 - - - - 1 7 13 
Total - 17 4 4 1 1 1 65 93 
rand Total 5 154 29 25 8 11 39 184 455 
Table 4. Retouch type and work edge shape for all blanks with double and multi-work 
edges 
etouch Type 02 04 07 113 123 110 1 11 14 Total 
- 1 - - - - - 1 2 
Deep short stepped surface coverin .6 - 2 - - 1 - - 
5 8 
F 
1 4 1 10 16 
- 1 - - 
2 
Total 1 8 1 1 1 - - 16 28 
2 3 1 1 8 15 
Thin long feathered surface covering 
- 1 
- ý - 
5 6 6 
Total 2 4 1 1 - - - 
13 21 
0-60 - - - - - 
1 - - 1 
calar 0-80 - 1 - - - 
1 - - 2 
Total - 1 - - - 2 - - 
3 
30-60 - 1 - - - - - 
1 2 
irregular 0-80 - - - - - - - 
3 3 
80 - - - - - - - 
1 1 
Total - 1 - - - - - 5 6 
0-60 1 - - - - 1 - - 
2 
Indeterminate 
0-80 - - - - - - 1 - 1 
Total I - - - - 1 1 - 3 
rand Total 4 14 2 2 1 3 1 34 61 
Table S. Retouch type and angle for all non-hafted bifaces. 
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etouch Type ngle 5 10 14 Total 
in long feathered surface covering 
0-60 1 P -12 
O-80 - 11 
Total 1 -2 3 
30-60 - i f d -3 
3 
ace cover ng , sur eep short steppe a80 - -> 1 Total 4 4 
ndeterminate 30-60 - 1- 1 
Total - I- I 
rand Total 1 16 8 
Table 6. Retouch type and angle for all hafted bifaces. 
etouch types ulbs 02 04 07 13 23 10* 14* Total 
of visible - 1 1 1 - - - 7 2 12 eep short stepped iffuse - 2 - - 1 - - 8 - 11 
arked 1 6 - - - - - - - 7 
Total 1 9 1 1 1 - - 15 2 30 
of visible 1 - 1 - - - 1 11 2 16 Thin long feathered iffuse 1 3 - 1 - 3 - 8 
arked - 1 - - - - - - - 1 
Total 2 4 1 1 - - 1 14 2 25 
of visible - - - - - 1 - - - 1 Scalar iffuse - _ 1 1 
larked - - - - - - - - 1 
Total - - - - 2 - - - 3 
Not visible - - - - 5 - 5 Irregular Muse - - - - - _ 1 _ 2 
arked - - 
Total - _ 6 _ 7 
rand Total 3 15 2_ L2 1 2 1 35 4 65 
Table 7. Development of bulb of percussion in retouch for all bifacially retouched 
artefacts. * first column contains non-hafted artefacts, second column contains hafted 
artefacts. 
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APPENDIX 6.5. 
Artefact size 
02 05 04 07 09 13 23 12 10 14 Total 
Blade Average L - 47.1 48.2 29.0 - - 32.3 - - - 43.6 
N - 1 16 2 - - 3 - - - 22 
Flake Average L 28.5 - 33.8 22.7 32.8 39.8 24.0 - 28.9 44.8 32.0 
Probably N 1 - 36 3 7 1 2 - 13 1 64 
retouched N/R Average L - - 31.1 - - - - - - 23.2 24.7 
N - - 7 - - - - - - 31 
58 
ther Average L - - 46.5 26.7 - - - - - 37.7 39.3 
N - - 10 1 - - 1 - 2 1 15 
Blade Average L - 26.8 40.6 33.0 23.5 21.2 26.9 - 26.4 - 37.8 
N - 2 38 2 1 1 3 - 1 - 48 
Flake Average L 27.7 - 35.8 25.3 31.6 21.4 35.9 25.8 27.5 40.5 32.0 Retouched N 4 - 66 7 12 2 5 1 37 1 135 
N/R verage L - - 30.3 - - - - - 21.4 22.7 
N - - 9 - - - - - - 77 86 
Other verage L - - 34.6 - - - - - 31.4 30.7 32.4 
N 1 - 17 2 4 1 2 - 9 10 46 
ndeter- N/R verage L 29.1 29.1 
inate 1 1 
rotai 6 3 199 71 24 5 16 1 62 122 455 
Table 1. Average length of all single work edges retouched and probably retouched 
artefacts. 
Arborea Campidano Marmilla 
Data 02 04 07 09 13 23 10 14 Total 
Blade Average L 28.9 44.7 28.7 - - - 46.3 - 41.5 
N 1 9 2 - - - 2 - 14 
Flake Average L - 36.9 23.8 28.1 24.9 30.4 28.2 - 32.2 Probably 
retouched 
N - 21 3 9 2 1 5 - 41 
N/R Average L - 32.1 - - - - - 23.6 23.8 
N - 1 - - - - - 43 44 
Other verage L - 37.9 - - - - 26.7 35.6 34.5 
N - 8 - 1 - - 2 1 12 
Blade Average L - 52.4 - 33.7 16.8 36.9 - 48.7 
N - 16 - 1 - 1 1 - 19 
Flake Average L 40.2 36.7 32.5 37.3 20.5 29.7 31.9 33.4 34.2 
Retouched 2 26 7 6 2 4 19 1 67 
NIR verage L - 29.4 - - - - 23.7 24.1 
N - 3 - - - - - 50 53 
Other Average L - 41.8 - - - - 31.0 29.5 39.5 
N 1 17 5 2 - - 3 2 30 
rotal 4 101 17 19 4 6 32 97 280 
Table 2. Average length of all double and multi work edges retouched and probably 
retouched artefacts. 
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Retouched 
blades n=18 
Probably retouched 
blades n=15 
Retouched 
flakes (n=64) 
Probably retouched 
flakes n=42 
L W T L W T L W T L W T 
Maximum 80.0 47.6 13.0 95.4 32.1 16.3 60.1 58.1 21.4 88.7 47.4 18.2 
. 
Average 46.1 26.8 8.5 45.1 22.9 8.5 34.1 30.4 9.7 32.2 26.6 8.6 
Minimum 16.8 15.8 4.0 24.8 16.1 5.2 16.3 16.1 2.7 18.3 13.4 4.4 
Table 3. Maximum, average and minimum lengths (L), widths (W) and thicknesses (T) for 
retouched and probably retouched flakes and blades (in mm). 
Haft ed bifaces (n=8) Non-hafted bifaces (n=64) 
L W T L W T 
Maximum 27.7 21.7 6.2 58.7 40.6 26.6 
verage 24.0 15.2 5.0 31.2 22.2 7.5 
inimum 21.1 12.0 3.7 13.4 8.5 3.8 
Table 4. Maximum, average and minimum lengths (L), widths (W) and thicknesses (T) for 
hafted and non-hafted bifaces (in mm). 
Non-hafted bifaces (n=8) Hafted bifaces (n=64) 
02 04 07 10 11 13 14 23 Total 05 10 14 Total 
verage Length 24.1 42.3 - 24.5 - 25.6 25.7 40.5 31.2 24.0 27.7 23.4 24.0 
N 4 15 2 3 1 2 36 1 64 1 1 6 8 
Table S. Average length of all non-hafted and hafted bifaces. 
ransect ssociated with N Average Length 
2 2-B 1 18.1 
2-C-B off site 2 32.3 
Isolated 1 22.0 
Total 4 24.1 
4-B 11 43.8 
Isolated 4 34.6 
Total 15 42.3 
7-B I - 
7-D/E off site 1 - 
Total 2 - 
13 13-C 1 25.9 
13-d 1 25.3 
Total 2 25.6 
3 3-C-D off site 1 40.5 
Total 1 40.5 
10 10-B 2 25.6 
10-B off site 1 22.4 
Total 3 24.5 
11 Isolated I - 
Total 1 
14 14-B 34 26.4 
14-d 2 15.6 
Total 36 25.7 
Total 64 31.2 
Table 6. Average length of all non-hafted and hafted bifaces per transect 
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APPENDIX 6.6. 
Visual characterisation secondary technology 
ource 02 04 07 10 11 13 14 23 Total 
A 1 3 1 1 --- 1 7 
SA/SB 2 7 1 1 --1 - 12 
SC - 3 - - 1-- - 4 
SC/SB - - - 1 -1- - 2 
N/R - - - - -- 35 - 35 
Total 3 13 2 3 11 36 1 60 
Table I. Source data for non-hafted bifaces. 
Arborea Campidano Marm illa 
Source Blank 02 05 04 07 09 13 23 10 12 14 Total 
Blad 
Probably retouched - - 2 1 - - - - - - 3 e Retouched - 2 2 1 1 - 3 - - 9 
l k 
Probably retouched - - 14 1 - - 1 5 - - 21 
A 
a e Retouched - - 12 1 2 1 - 7 - 23 
Other Probably retouched - - 6 - - - - I - 
7 
Retouched _ - 7 - - _ 1 3 - 2 13 
N/R robably retouched - - 2 - - - - - - - 
2 
Retouched - _ 3 3 
Total - 2 48 4 3 1 5 16 - 2 81 
Blade 
Probably retouched - 1 6 1 - - 1 - - - 9 
Retouched - - 20 1 - - - - - - 21 
Flake 
Probably retouched 1 - 5 - 4 - 1 - - - 11 
SA/SB Retouched - - 18 ,2 9 - 2 5 1 - 37 
th y 
Probably retouched - - 1 1 - - - - - - 2 e Retouched - - 4 1 1 - - - - 1 7 
N/R 
Probably retouched - - 1 - - - - - - - 1 
Retouched I - - _ 1 
Total 1 1 56, 6 14 - 4 5 1 1 89 
Bl d 
Probably retouched - - 3 - - - 2 - - - 5 a e Retouched - - 11 - - - - 1 - - 12 
Fl k 
Probably retouched - - 8 - - 1 - 4 - 1 14 
C 
a e Retouched 1 - 12 1 - 1 1 10 - 1 27 
Oth r 
Probably retouched - - 1 - - - 1 - - - 2 e Retouched - _ 2 - 2 _ 3 7 
N/R 
Probably retouched - - 3 3 
Retouched - - 2 2 
Total 1 - 42 1 - 2 4 17 5 72 
Blade 
Probably retouched - - 2 - _ - - - - - 2 
Retouched - - 1 - - 
T-SC/SB Flake 
Probably retouched - - 2 1 - - - 3 6 
Retouched 3 10 12 26 
Other 
Probably retouched - 1 
Retouched 1 - - - - - 1 - - 4 6 
N/R Retouched - - 2 - - - 2 
Total 4 18 2 - - 1 15 - 4 44 
N/R N/R 
Probably retouched - - - - - - - - - 31 31 
Retouched 
- 77 77 
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Total ----- 
H314 - 108 108 
brand Total 63 164 13 17 53 1 120 394 
Table 2. Source data for non-hafted bifaces for all single work edge artefacts 
Source Blank 02 04 07 09 13 23 10 14 Total 
Blade Probably retouched - 5 1 - - - I - 7 
Retouched - 5 - - - 1 1 - 7 
Flake Probably retouched - 5 - 2 - 1 2 - 10 
A Retouched 1 6 4 2 1 1 7 - 22 
Other Probably retouched - 5 - 1 - - - - 6 
Retouched - 6 2 - - - - 1 9 
N/R Retouched - 1 - - - - - 1 2 
Total 1 33 7 5 1 3 11 2 63 
Probably retouched - 2 1 - - - I - 4 Blade 
Retouched - 2 - 1 - - - - 3 
Probably retouched - 5 2 6 - - I - 14 SA/SB Flake 
Retouched - 9 3 3 1 - 3 1 20 
Probably retouched - 2 - - - - - - 2 Other 
Retouched - 2 - - - - - - 2 
Total - 22 6 10 1 - 5 1 45 
Probably retouched - I - - - - - - 1 Blade 
Retouched - 6 - - - - - - 6 
Probably retouched - 5 - - 1 - - - - - 6 
Sc 
Flake 
Retouched - 
- 
5 - 
- 
- 1 5 - 11 
Probably retouched - I - - - I - 2 Other 
Retouched 1 4 - - - 1 1 7 
N/R Retouched - 1 - - - - - - 1 
Total 1 23 - - 1 1 7 1 34 
Probably retouched 1 1 - - - - - - 2 Blade 
Retouched - 2 - - - - - - 2 
Probably retouched - 3 1 - 1 - 1 - 6 C/SB Flake Retouched 2 - - - 1 1 - 4 
Other Retouched 3 1 1 1 6 
N/R Probably retouched 1 - - - - - - I 
Total 1 12 2 1 1 1 3 21 
Probably retouched - - - - - 42 42 N/R N/R Retouched 48 48 
Total 
- 
90 90 
rand Total 94 253 
Table 3. Source data for non-hafted bifaces for all double and multi-work edge artefacts 
Arborea Campidano Marmi Ila 
Source Material characteristics 02 05 04 07 09 13 23 10 12 14 Total 
Retouched 
Blade SA 
Completely Translucent + 
Internal Patterning 4 1 3 - - - 8 
3lossy Black/Grey - 2 3 1 - 1 1 8 
SA/SB 3lossy Black/Grey + Banding - - 1 - - - - - - - 1 
3lossy Black/Grey + Translucent - - 3 - - - - - - 3 
ranslucent + Internal Patterning - - 14 1 1 - - - - - 16 
Fularginally Translucent 
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Marginally Translucent+ Internal 
Patterning 
3 3 
Sc rey/Black Banding - - 18 - - - 1 - - 19 
SC/SB paque Black/Grey - -2 - - - - - - 2 
Indeterminate - -4 - - 1- - - - 5 
Total - 2 53 2 2 14 2 - - 66 
SA 
ompletely Translucent + 
Internal Patterning 
Glossy Black/Grey - 17 1 - - - ' 9 
Glossy Black/Grey + Banding - -2 - - - 2 
Glossy Black/Grey + Translucent - -1 - - - - - - 1 
SA/SB Translucent - - 1 - - - - - 1 Probably 
d Translucent + Internal Patterning - -2 1 - -1 
1 - - 5 
lades 
e Marginally Translucent + Internal 
Patternin 
3 3 
Sc Grey/Black Banding - -3 - - -2 
5 
Possible Banding - -1 - - -- - - 
1 
SC/SB Opaque Black/Grey 1 -3 - - -- - - - 4 
Indeterminate - -3 - 
3 
______ 
Total 1 1 25 
- 
- - 35 
SA 
omplete ly Translucent + 
Internal Patterning 
2 
- 
3 
lossy Black/Grey 1 - 16 - 14 
43 
3lossy Black/Grey + Banding - -4 - 1 -- 2 - 1 
8 8 
lossy Black/Grey + Translucent - -5 - 2 -- 1 - - 
8 
SA/SB ranslucent + Internal Patterning 6 1 1 -- - - - 
8 
Retouched 
flakes 
Marginally Translucent + Internal 
Patternin 10 _ 1 11 
1 - - 14 
Marginally Translucent - -2 3 7 1 4 1 
18 
key/Black Banding 1 17 1 - 2 14 - 1 36 
SC Red/Black Banding - -- - - -- 1 - - I 
Possible Banding - -1 - - 1- - - - 
2 
SC/SB Opaque Black/Grey 3 11 1 - 1 13 - 29 
Indeterminate 1 18 2 2 -3 6 - 32 
Total 6 92 14 18 49 56 1 2 202 
Completely Translucent - 1 - - -- - - - 1 
SA Completely 
Translucent + 
Internal Patterning _ _ _ _2 
1 _ _ 3 
Glossy Black/Grey - - 19 1 2 -- 6 - - 28 
lossy B(ack/Grey + Translucent - 3 - 1 -- - - - 4 
Glossy Black/Grey + Banding - I - - - - - 1 
Marginally Translucent - 1 1 3 - 1 - - 6 
Probably 
etouched 
SA/5B Marginally Translucent + Internal 
atternin 
3 2 -- - - - 5 
flake Translucent - 1 - -- - - - 1 
Translucent Internal patterning 1 4 - 1 -1 - - - 7 
Grey/Black Banding - -t1 - - 1- 4 - 1 17 
SC Red/Black Banding 1 _ - _ _ _ _ 1 
Possible Banding - -4 - - 1- - - - 5 
SC/SB Opaque Grey/Black - -2 2 - 1- 4 - - 9 
Indeterminate - - 10 1 4 - 2 - 17 
Total 1 - 60 6 13 33 18 - 1 105 
Retouched SA Glossy Black/Grey - - 14 2 - -1 3 - 3 23 
other A/SB Glossy Black/Grey + Banding 
Glossy Black/Grey + Translucent - -2 - - -- - - - 2 
Translucent +Internal Patterning, - -2 1 - __ _ _ 3 
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arginally Translucent - _ - -1 _ - -12 
C rey/Black 
Banding - - 6 - - - 3 4 13 
Possible Banding 1 - 1 - - 2 
C/SB paque Black/Grey 1 - 3 1 1 - 1 1 - 4 12 
Indeterminate - - 6 3 4 1 - 5 - - 19 
Total 2 - 35 7 6 1 2 12 - 12 77 
A 3lossy Black/Grey - - 11 - 1 - - 1 - - 13 
Probably 3lossy Black/Grey + Translucent - - 1 - - - - - - - I 
etouched 
ther 
SA/SB Marginally Translucent + Internal Pattemin - _ 1 - - - - - - - 1 
Translucent + Internal Patterning - - 1 1 - - - - - 2 
C 
Grey/Black Banding - - 2 - - - - 1 - - 3 
Red/Black Banding - - - - - - 1 - I 
SC/S13 Opaque Black/Grey - - 1 - - - - - - - 1 
Indeterminate - - 1 - - - - 2 - 2 5 
Total - - 18 1 1 - 1 4 - 2 27 
SA Glossy Black/Grey - - 4 - - - 1 5 
SA/SB Translucent + Internal Patterning - - 1 - - - - - - 1 
Retouched C rey/Black 
Banding - - 2 - - - - - - - 2 
no blank Red/Black Banding - - I - - - - - - - 1 
ecorded) SC/SB paque Black/Grey - - 2 - - - - - - - 2 
Indeterminate - - 2 - - - - - - - 2 
Total 12 - - - - - - 13 
SA lossy Black/Grey 2 - - 2 
A/SB ranslucent + Internal Patterning - - 1 - - - - - - - 1 
Probable 
SC rey/Black 
Banding 2 - 2 retouch 
no blank 
Possible Banding - - 1 - - - - - - - 1 
ecorded) SC/SB paque Black/Grey - - 1 - - - - - - - 1 
Indeterminate - - 1 - - - - - - - 1 
Total - - 8 - - - - - - - 8 
rand Total 10 31 3031 33 40 9 22 94 1 17 533 
Table 4. Source data and raw material characteristics for all unifacially modified artefacts 
Source aterial characteristics 02 04 07 13 23 10 11 14 Total 
A ompletely 
Translucent - - - - - 1 - - 
ompletely Translucent + Internal Patterning - 2 - - 1 - - - 3 
Glossy Black/Grey 1 1 1 - - - - _ 3 
Total 1 3 1 - 1 1 - _ 7 
Glossy Black/Grey + Banding - _ _ 
SA/SB Glossy Black/Grey + Translucent - 1 _ _ 1 2 
arginally Translucent 2 1 - - - - - 3 
Marginally Translucent + Internal Patterning - 1 - - - - - - 
Translucent + Internal Patterning 2 3 - - - - - - 5 
Total 2 7 1 - 1 - 1 12 
SC Grey/Black Banding - 3 - - - - 1 - 4 
Total - 3 - - - - 1 - 4 
SC/SB Opaque Black/Grey 2 
Total 1 2 
rand Total 3 13 2 1 1 3 1 1 26 
Table S. Source data and raw material characteristics for all bifacially retouched artefacts 
-619- 
ortex Type ortex location Blade Flake Other Total 
latform - 2 - 2 
ateral side(s) 2 6 2 10 
fiddle - 5 2 7 
)istal 3 4 - 7 
ateral side(s) & distal - 3 - 3 
Type I latform & lateral - 2 - 2 
latform, lateral & distal - 1 - 1 
latforrn & dorsal - 1 _ 1 
roximal & lateral - 2 - 2 
II but proximal - 2 - 2 
Il but lateral - 2 - 2 
but proximal & lateral left - I - 1 
)orsal - 5 2 7 
Total 5 36 6 47 
latform - 6 - 6 
roximal - 1 - 1 
ateral side(s) 1 22 2 25 
iddle - 13 3 16 
)istal 1 3 1 5 
ottom of core - - 1 1 Type 2 latform & lateral - 1 - 1 
ateral(s) & middle 1 3 - 4 
Lateral side(s) & distal - 2 - 2 
Bottom & side of core - 1 - 1 
dges - - 1 1 
Il but proximal - 2 - 2 
II but lateral side(s) - 5 - 5 
orsal - 9 - 9 
Total 3 68 8 79 
latform - I - 1 
ateral side(s) 1 4 1 6 
istal - 1 1 2 
Type 3 latform & lateral side(s) - 1 - 1 
ateral side(s) & distal 1 - 
iddle & distal - 1 - 1 
II but lateral side(s) - 1 - 1 
Dorsal 1 - - 1 
Total 3 9 2 14 
Platform 1 - 1 2 
roximal - 1 _ I 
Type 4 ateral side(s) 6 2 _ 8 
iddle - - 1 1 
istal 2 2 - 4 
ateral side(s) & distal 1 1 _ 2 
Dorsal - 1 _ 1 
Total 10 7 2 19 
and Total 21 120 18 159 
Table 6. Cortex type and location for all unifacially retouched artefacts 
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